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THE  NEW  YORK  ACADEMY  OF  SCIENCES 

SECTION  OF  PHYSICS  AND  CHEMISTRY 

SOME  DNA-DEPENDENT  SYNTHETIC  SYSTEMS  OF 
ISOLATED  CELL  NUCLEI* 

V.  Allfrey  and  A.  E.  Mirsky 

The  Rockefeller  Institute  for  Medical  Research,  New  York,  N.  Y. 


“The  influence  of  the  nucleus  upon  organic  synthesis  remains  a  funda* 
mentally  important  fact.  How  this  influence  is  exerted  still  remains  almost 
unknown;  but  it  is  probably  connected  with  exchanges  of  material  between 
nucleus  and  cytosome  which  continually  or  intermittently  take  place.'*— E.B. 
Wilson.  ^ 

The  conviction  that  the  cell  nucleus  plays  an  active  role  in  cell  me¬ 
tabolism  is  based  on  a  long  history  of  biological  experiment.  Brandt 
in  1877  observed  that  enucleated  fragments  of  Actinospbaeriwn  soon 
died,  while  nucleated  fragments  could  heal  their  wounds  and  continue 
to  live.'"  Subsequent  studies  of  the  ciliates  Oxytricha  (1884^)  and  Stentor 
(1885^)  showed  that  the  nucleus  or  a  fragment  of  the  nucleus  was  es¬ 
sential  for  wound  healing,  growth,  and  regeneration.  Enucleation  experi¬ 
ments  have  continued  through  the  years  and,  repeatedly,  the  results 
have  supported  the  conviction  that  the  nucleus  is  a  site  of  an  intense 
activity  essential  to  the  continuing  development  and  function  of  the  cell. 
The  effect  of  the  nucleus  is  sometimes  demonstrated  in  a  very  dramatic 
way,  as  in  the  experiments  of  Comandon  and  de  Fonbrune,*  which  showed 
that  motility  is  resumed  immediately  when  a  nucleus  is  reintroduced 
into  cytoplasmic  fragments  of  Amoeba  spbaeronucleus. 

The  biochemical  approach  to  nuclear  activity  often  begins  with  methods 
for  isolating  cell  nuclei.  Many  such  methods  exist.  In  earlier  work  in 
our  laboratory,  Alfred  Mirsky  and  I  were  concerned  with  the  comparison 
of  the  chemical  compositions  of  cell  nuclei  isolated  in  different  ways. 
Nuclei  prepared  in  citric  acid,  sucrose,  or  saline  solutions  were  com¬ 
pared  with  nuclei  isolated  in  nonaqueous  media  by  a  modified  Behrens 
procedure.®"®  Nuclei  prepared  by  the  latter  type  of  isolation  were  select¬ 
ed  as  "standards”  because  the  nonaqueous  methods  prevent  water- 
soluble  materials  from  moving  between  nucleus  and  cytoplasm  during 
the  course  of  the  isolation.  It  was  shown  that  liver  or  kidney  nuclei 
lost  much  of  their  protein  when  they  were  exposed  to  sucrose  or  citric 
acid  solutions,  simply  by  comparing  them  with  the  corresponding  Behrens- 
type  nuclei.®"® 

Although  many  types  of  nuclei  show  a  considerable  loss  of  soluble 
proteins  when  they  are  exposed  to  isotonic  sucrose  solutions,  it  was 
found  that  calf  thymus  nuclei  isolated  in  isotonic  sucrose  were  the 
equivalent  of  the  “standard”  nonaqueous  nuclei  in  many  respects.  The 

*Thls  paper.  Illustrated  with  slides,  was  presented  at  a  meeting  of  the  Section  on 
October  7,  1958. 
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DNA  analyses,  protein  composition,  and  enzymatic  properties  of  the 
two  preparations  were  in  very  close  agreement.  Once  it  had  been  estab¬ 
lished  that  thymus  nuclei  could  withstand  an  isolation  in  a  sucrose 
medium  without  leaching  out  their  water-soluble  components,  it  was 
decided  to  determine  by  test  whether  such  nuclei  had  retained  their 
capacity  for  complex  synthetic  reactions. 

The  isolation  procedure  employed  is  as  follows.  Fresh  thymus  tissue 
is  minced  with  scissors  and  then  homogenized  at  low  speed  in  a  blender 
in  a  0.25  M  sucrose-0.003  M  CaCl^  solution.  The  homogenate  is  filtered 
through  gauze  and  flannelette  to  remove  fiber  and  clumps  of  tissue. 
The  nuclei  are  then  separated  by  differential  centrifugation  and  washed 
with  sucrose-calcium  chloride  solution. 

Under  the  light  microscope  such  thymus  nuclei,  stained  or  unstained, 
appear  remarkably  clean.  Contamination  consists  of  a  few  whole  cells, 
occasional  red  cells,  and  some  cytoplasm  that  adheres  to  some  of  the 
nuclei.  The  extent  of  cytoplasmic  contamination  (as  estimated  by  nucleic 
acid  analyses  and  tests  for  cytochrome  c  oxidase  activity)  is  found  to 
be  well  below  10  per  cent.  Recent  estimates  of  whole  cell  contamination 
in  stained  nuclear  fractions  place  the  number  of  intact  cells  at  3  per 
cent;’  this  is  in  accord  with  earlier  whole  cell  counts  made  under  the 
electron  microscope.® 


Tests  foe  Nuclear  Activity 

The  experiments  about  to  be  described  are  concerned  with  three  types 
of  synthetic  reactions  carried  out  by  these  isolated  nuclear  fractions: 
(1)  the  uptake  of  amino  acids  into  nuclear  protein;  (2)  the  incorporation 
of  purine  and  pyrimidine  precursors  into  nuclear  ribonucleic  acids;  and 
(3)  the  synthesis  of  ATP  by  the  isolated  nucleus.  Some  of  the  experi¬ 
ments  will  emphasize  the  role  of  desoxyribonucleic  acid  (DNA)  in  these 
nuclear  activities;  others  will  relate  the  synthetic  capacities  of  the 
nucleus  to  its  chemical  environment. 

Amino  acid  incorporation.  When  thymus  nuclei  are  suspended  in  a 
buffered  sucrose  medium  that  contains  radioactive  amino  acids  and  are 
incubated  aerobically  at  37°  C.,  there  is  a  rapid  and  considerable  in¬ 
corporation  of  isotope  into  the  proteins  of  the  nucleus.  Figure  1  shows 
the  time  course  of  incorporation  of  lysine-2-C alanine-l-C  and 
glycine-l-C  Curves  similar  to  those  shown  for  alanine  or  lysine  are 
obtained  with  C^^-leucine,  phenylalanine,  tryptophan,  and  valine.  These 
curves  represent  the  incorporation  of  into  the  total  mixed  proteins 
.of  the  nucleus  as  a  function  of  the  time  of  incubation.  They  show  a 
characteristic  “lag”  phase  of  5  to  15  min.,  followed  by  a  rapid  incorpo¬ 
ration  of  label  into  nuclear  protein.  After  about  90  min.  the  rate  of  up¬ 
take  falls  off  as  some  of  the  nuclei  begin  to  autolyze  and  lose  DNA. 

These  results  represent  an  average  incorporation  for  all  the  nuclei 
(plus  the  few  cells)  in  suspension.  To  show  that  an  isolated  nucleus 
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Figure  1.  The  time  course  of  incorpKjration  of  alanine-l-C  glycine- 1-C 
and  lysine-2-C  into  the  proteins  of  isolated  thymus  nucleL  In  this  plot  the 
data  have  been  “normalized*’  to  show  the  relative  uptakes  for  equivalent  amounts 
of  the  different  amino  acids,  when  each  has  the  same  specific  activity  in  milli- 
curies  per  millimole. 


can  indeed  take  up  radioactive  amino  acids  into  its  proteins,  radio¬ 
autographs  were  made,  showing  C  labeling  of  single  nuclei. 

The  nature  of  the  **lag”  in  the  uptake  of  amino  acids  has  been  studied 
in  several  ways.  In  one  series  of  experiments  nuclei  were  preincubated 
for  10,  20,  or  30  min.  before  adding  the  alanine-l-C The  time  course 
of  incorporation  by  such  preincubated  nuclei  was  compared  with 

that  of  “control”  nuclei  that  received  isotope  at  time  zero.  The  results 
of  the  comparison  are  shown  in  figure  2.  It  is  apparent  that  a  pre¬ 
warming  of  the  nucleus  can  diminish  the  lag  phase  without  affecting  the 
subsequent  rate  of  C  ^^-alanine  uptake.  This  suggests  that  an  “activation” 
of  some  sort  occurs  during  preincubation.  There  is  now  evidence  that 
this  activation  is  synchronous  with  ribonucleic  acid  (RNA)  synthesis 
in  the  nucleus.  Inhibition  studies  employing  the  substituted  benzimidazole 
(5,  6  dichloro-^-D-ribofuranosyl  benzimidazole,  or  DRB)  have  shown 
that  this  compound  blocks  RNA  synthesis  whenever  it  is  added  to  isolated 
nuclei.  This  compound  will  also  inhibit  amino  acid  uptake  provided  it 
is  added  to  nuclei  at  the  outset  of  the  lag  phase.  However,  if  the  nuclei 
are  first  preincubated  and  DRB  is  added  after  the  “lag,”  it  has  little 
effect  on  subsequent  amino  acid  incorporation,  although  it  still  blocks 
RNA  synthesis.  This  suggests  that  preincubation  abolished  the  lag  in 
amino  acid  uptake  by  permitting  the  synthesis  of  necessary  ribonucleic 
acids.  * 
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There  are  a  number  of  experiments  that  show  that  the  uptake  of  amino 
acids  is  related  to  nuclear  protein  synthesis.  These  have  been  summarized 
elsewhere;  they  make  it  very  clear  that  we  are  not  dealing  with 
adsorption  or  simple  exchange  reactions  involving  a  few  active  centers 


Figure  2.  The  effect  of  preincubation  of  thymus  nuclei  upon  the  subsequent 
incorporation  of  alanine-l-C*^.  The  nuclear  suspension  was  preincubated  for  10, 
20,  or  30  min.  before  adding  the  isotopic  alanine.  The  time  course  of  in* 
corporation  by  such  preincubated  nuclei  is  compared  with  that  of  control  nuclei 
that  received  the  isotope  at  time  zero.  Note  that  preincubation  diminishes  the 
lag  period  without  affecting  the  subsequent  rate  of  C  *^*alanine  incorporation. 

The  proteins  of  the  nucleus  can  be  fractionated  in  several  ways  follow¬ 
ing  incorporation  experiments.  The  specific  activities  of  the  different 
fractions  have  been  compared.®  This  aspect  of  nuclear  protein  synthesis 
will  not  be  presented  here,  except  to  observe  that:  (1)  the  histone  proteins 
are  poorly  labeled;  and  (2)  the  protein  fraction  most  closely  associated 
with  the  desoxyribonucleic  acid  has  a  very  high  specific  activity. 
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ino  The  role  of  deoxyribonucleic  acid  in  protein  synthesis.  The  theory 

:ed  originally  suggested  by  Brachet^*  and  Caspersson'^  that  ribonucleic 

ith  acids  play  a  role  in  protein  synthesis  is  now  widely  accepted  as  demon- 

rs  strated.  The  effect  of  ribonuclease  in  suppressing  amino  acid  uptake 

by  liver  microsomes^^  and  bacterial  cell  residues^^  is  very  striking 
confirmation  of  the  theory. 

The  ready  availability  of  isolated  cell  nuclei  capable  of  incorporating 
amino  acids  affords  a  unique  opportunity  to  test  the  role  of  the  deoxy¬ 
ribonucleic  acids  in  the  process  of  protein  synthesis  and  in  other  synthetic 
systems  as  well. 

A  number  of  experiments  relating  DNA  to  protein  synthesis  in  the 
nucleus  have  been  described  earlier.®  For  the  most  part  these  experi¬ 
ments  deal  with  the  effects  of  treating  nuclei  with  deoxyribonuclease 
(DNAase)  on  the  nuclear  capacity  for  amino  acid  uptake.  It  was  shown 
that  if  isolated  nuclei  are  treated  with  DNAase  before  adding  C^^-amino 
acids,  the  incorporation  of  the  latter  is  seriously  impaired.  The  degree 
of  impairment  becomes  greater  as  more  and  more  of  the  DNA  is  depoly- 
merized  and  removed  from  the  nucleus.  Figure  3  shows  the  relationship 
observed  between  loss  of  DNA  and  the  inhibition  of  alanine-l-C*^  and 
lysine-2-C‘^  uptakes. 

It  should  be  pointed  out  that  the  sensitivity  of  the  nucleus  to  treatment 
with  deoxyribonuclease  is  further  evidence  for  the  absence  of  appreciable 
whole  cell  contamination,  because  intact  cells  are  not  sensitive  (in 
minces  and  slices)  to  treatment  with  this  enzyme. 

DNA-substitution  experiments.  The  ability  of  nuclei  to  incorporate 
amino  acid  is  not  irreversibly  destroyed  by  treatment  with  deoxyribo¬ 
nuclease.  It  can  be  shown  that  the  addition  of  a  DNA  supplement  will 
restore  much  of  their  capacity  for  amino  acid  uptake. 

The  most  striking  observation  made  in  "restoration”  experiments 
is  that  DNA  can  be  replaced  by  many  other  polyanions.  It  was  first 
found  that  DNA  preparations  from  widely  diverse  species  could  promote 
amino  acid  uptake  just  as  well  as  the  DNA  of  calf  thymus  (table  1). 
The  DNA  molecule  need  not  be  intact,  because  alkali-denatured  DNA 
and  the  larger  split  products  obtained  by  enzymatic  digestion  of  DNA 
can  be  fully  as  effective  as  the  original  DNA  preparation.  Even  ribo¬ 
nucleic  acids  will  substitute  for  the  DNA  of  the  thymus  in  restoring 
C^^-amino  acid  uptake  into  nuclear  proteins.  The  lack  of  a  specificity 
requirement  was  shown  conclusively  by  experiments  in  which  alanine-C^^ 
and  leucine-C^^  uptakes  were  restored  in  DNAase-treated  nuclei  by  the 
addition  of  polyadenylic  acid  (table  2). 

Although  the  spectrum  of  suitable  DNA  substitutes  is  a  very  broad 
one,  it  does  not  include  a  number  of  other  related  and  perhaps  equally 
likely  compounds.  For  example,  amino  acid  uptake  is  not  restored  by 
the  free  purine  and  pyrimidine  bases  or  by  mixtures  of  nucleosides.  It 
was  also  observed  that,  although  ribonucleic  acid  will  substitute  for 
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DNA,  an  alkaline  digest  of  RNA  that  yields  the  component  nucleotides 
has  no  effect;  neither  does  an  artificial  mixture  of  the  nucleoside  2'  and 
3'  phosphates.  Mixtures  of  the  ribonucleoside-5 '-phosphates,  AMP, 
ADP,  ATP,  and  a  number  of  dinucleotides  were  also  tested  and  found 


Figure  3.  The  effect  of  removing  DNA  from  thymus  nuclei  upon  the  subse¬ 
quent  incorporation  of  alanine-l-C and  lysine-2-C Nuclei  were  pretreated 
with  DNAase  to  remove  increasing  amounts  of  their  DNA.  They  were  subse¬ 
quently  incubated  for  60  min.  in  the  presence  of  the  isotopic  amino  acid.  The 
decrease  in  specific  activity  of  the  nuclear  protein  in  treated  nuclei,  relative  to 
that  observed  in  untreated  control  nuclei,  is  plotted  against  the  per  cent  removal 
of  the  DNA. 

inactive.  Among  the  dinucleotides  tested  without  effect  was  adenylic- 
adenylic  dinucleotide.  This  observation  takes  on  added  interest  when 
it  is  compared  with  the  previous  finding  that  polyadenylic  acid  is  an 
acceptable  DNA  substitute.  Thus,  the  polynucleotide  is  effective  where 
the  dinucleotide  is  not,  and  molecular  size  emerges  as  one  of  the  factors 
that  determine  whether  a  compound  will  substitute  for  DNA  in  restoring 
the  activity  of  DNA-depleted  nuclei. 

Among  other  factors  that  determine  the  capacity  of  a  polyelectrolyte 
to  substitute  for  DNA  is  its  electric  charge.  Polycations,  such  as  poly¬ 
lysine  or  protamine,  which  carry  a  net  positive  charge  at  neutral  pH 
values,  cannot  restore  function.  On  the  contrary,  the  addition  of  poly- 
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lysine  to  '^control*'  nuclei  that  still  retain  their  original  DNA  content 
leads  to  a  drop  in  amino  acid  uptake. 

These  findings  suggest  a  correlation  between  negative  charge  and 
the  biochemical  activity  of  the  nucleus,  but  the  question  arises:  Is 
electric  charge  alone  a  deciding  factor  or  must  a  DNA  substitute  have 
a  polynucleotide  structure?  This  was  tested  in  experiments  in  which 
large,  negative  molecules  of  a  nonnuc/eoticfe  nature  were  added  to  DNA¬ 
ase-treated  nuclei*^.  It  was  found  that  polyethylene  sulfonates  (PS) 
were  very  effective  in  restoring  alanine-l-C  incorporation  by  DNAase- 
treated  nuclei  (table  3).  Other  polyelectrolytes  tested  included  heparin 
and  chondroitin  sulfate,  both  of  which  restored  activity.  Added  serum 
albumin,  serum  globulin,  or  mixed  plasma  proteins  had  no  effect  on  amino 
acid  uptake  by  DNA-depleted  nuclei.  The  ability  of  polyethylene  sulfonate 
to  substitute  for  DNA  makes  it  evident  that  there  is  no  specific  require¬ 
ment  for  a  molecule  of  polynucleotide  nature. 

When  restoration  experiments  are  carried  out  in  this  way  — first  treating 
with  the  enzyme  and,  30  min.  later,  adding  a  polyanion  supplement  —  one 
usually  observes  that  only  a  part  of  the  lost  nuclear  activity  is  recovered. 
A  DNA  or  RNA  supplement  will  often  restore  about  70  per  cent  of  the 
lost  activity,  but  recoveries  are  sometimes  as  low  as  30  per  cent. 

On  the  premise  that  the  removal  of  DNA  followed  by  a  continued  and 
prolonged  incubation  would  lead  to  instability  and  irreversible  changes 
in  the  state  of  the  chromosomes,  attempts  were  made  to  stabilize  nuclear 
structure  by  substituting  other  polyanions  for  the  DNA  at  the  time  of 
its  removal*^.  This  approach  led  to  results  summarized  in  figure  4. 
It  was  found  that,  if  sufficient  polyethylene  sulfonate  is  present  at  the 
time  the  DNA  is  removed,  one  obtains  a  nucleus  that  is  the  functional 
equivalent  of  "control**  nuclei  whose  DNA  is  still  intact.  Figure  4 
shows  the  relationship  between  the  amount  of  polyethylene  sulfonate 
present  during  DNAase  digestion  and  the  subsequent  capacity  of  the 
nucleus  for  alanine-l-C^^  incorporation.  The  total  counts  incorporated 
into  protein  are  plotted  against  the  amount  of  PS  present  during  the 
initial  DNAase-digestion.  In  all  cases,  regardless  of  the  concentration 
of  PS,  73  per  cent  of  the  DNA  was  made  acid-soluble.  It  can  be  seen 
that  nuclei  given  3  to  4  mg.  of  polyethylene  sulfonate  reached  a  peak 
activity  actually  exceeding  that  of  the  "controls,**  despite  the  loss 
and  removal  of  most  of  their  DNA. 

It  should  be  stressed  that  in  the  intact  nucleus  it  is  the  presence 
of  DNA  that  makes  possible  the  incorporation  of  amino  acids  into  proteins. 
The  substitution  experiments  that  have  been  described  merely  indicate 
that  the  negative  electric  charge  of  the  DNA  molecule  has  a  great  deal 
to  do  with  the  synthetic  activity  of  the  nucleus. 

Riboaacleic  Acid  Synthesis  in  Isolated  Nuclei 

It  was  shown  previously  that  isolated  thymus  nuclei  will  incorporate 
orotic  acid-6*C‘^  into  RNA  pyrimidines,  and  that  both  C ‘^-glycine  and 
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adenosine-8-C * ^  will  enter  the  ribonucleic  acid  purines. As  in  the 
case  of  amino  acid  incorporation  into  nuclear  protein,  the  uptake  of 
labeled  precursors  into  RNA  is  DNA-dependent.  Treatment  of  the  nucleus 
with  deoxyribonuclease  impairs  its  capacity  for  both  orotic  acid’  and 
adenosine  uptake.*^  Restoration  is  possible,  and  the  list  of  suitable 
DNA  substitutes  ranges  from  other  DNAs  to  polyethylene  sulfonate. 


Figure  4.  The  effect  of  substituting  nuclear  DNA  by  increasing  amounts  of 
polyethylene  sulfonate.  All  flasks  contained  1.0  ml.  of  nuclear  suspension  (43 
mg.  of  nuclei)  and  0.4  ml.  of  0. 1  M  glucose  containing  3.75  mg.  NaCl  and  4.19 
mg.  MgCl2*4H20  per  ml.  plus  the  indicated  amounts  of  polyethylene  sulfonate. 
“Control”  flasks  received  0.5  ml.  of  0. 1  M  sodium  phosphate— 0. 25  M  sucrose 
buffer  at  pH  6.7.  Other  flasks  received  this  buffer  containing  1.0  mg.  of  crystal* 
line  DNAase. 

Studies  of  RNA  synthesis  in  the  isolated  nucleus,  as  measured  by 
the  incorporation  of  both  orotic  acid  and  adenosine-8-C^^  have 
indicated  a  marked  heterogeneity  of  the  nuclear  ribonucleic  acids. 
These  experiments  will  not  be  described  here,  but  it  is  of  interest  that 
the  RNA  of  the  nucleolus  is  far  more  active  than  the  soluble  and  readily 
extractable  RNA  ot  the  nucleus. 
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Effect  of  Supplementary  Polyelectrolytes  on  Alanine-1-C*^  Uptake 


*Flve  mg.  added  in  all  cases. 
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Adeooaine  Triphoapluae  (ATP)  Synthesis  in  Isolated  Nuclei 

From  the  experiments  that  have  been  described  it  is  clear  that  DNA 
plays  a  central  role  in  the  biochemical  activity  of  the  intact  nucleus. 
Its  presence  is  essential  for  amino  acid  incorporation  into  protein  and 
for  adenosine  and  orotic  acid  uptake  into  RNA.  Protein  and  RNA  syntheses 
are,  of  course,  dependent  on  a  source  of  energy;  amino  acid  activation 
requires  ATP,  and  there  is  good  evidence  from  other  mammalian  systems 
that  nucleoside  incorporation  in  RNA  requires  the  intermediate  formation 
of  the  nucleoside  triphosphate. 

Isolated  thymus  nuclei  have  been  shown  to  be  capable  of  phosphory* 
lating  the  AMP  that  they  contain  to  form  ADP  and  ATP.  This  process, 
although  aerobic,  differs  in  several  important  respects  from  the  type  of 
oxidative  phosphorylation  observed  in  mitochondrial  suspensions.  A 
comparison  of  nuclear  and  mitochondrial  ATP  synthesis  will  not  be 
made  here,  but  it  should  be  stressed  that  thymus  mitochondria  prepared 
in  the  nuclear  isolation  medium  (that  is,  sucrose  containing  calcium 
ions)  do  not  synthesize  ATP. 

Agents  that  block  ATP  synthesis  in  the  nucleus  also  block  amino 
acid  uptake  into  its  proteins.  **  This  observation  fits  in  with  new  evidence 
that  shows  that  thymus  nuclear  fractions  contain  amino  acid-activating 
enzymes^®  that,  like  those  described  by  Hoagland  et  need  ATP 

for  their  action. 

There  are  a  number  of  experiments  that  relate  the  DNA  of  the  nucleus 
to  this  capacity  for  ATP  synthesis.  The  first  of  these  is  the  demonstration 
that  nuclei  treated  with  desoxyribonuclease  lose  much  of  their  ability 
to  synthesize  ATP. 

This  is  shown  in  figure  5,  which  depicts  the  separation  of  nuclear 
ATP  from  other  nucleotides  by  ion-exchange  chromatography  on  Dowex-1. 
A  comparison  of  the  “controls”  (figure  5A)  with  DNAase-treated 
nuclei  shows  that  the  latter  have  only  about  30  per  cent  of  the  ATP 
found  in  intact  nuclei.  Restoration  experiments  with  thymus  DNA  and 
yeast  RNA  both  show  a  renewed  capacity  of  the  nucleus  for  aerobic 
phosphorylation  (figure  5C  and  5D).  It  should  be  mentioned  in  passing 
that  ATP  synthesis  in  “restored”  nuclei  still  requires  the  presence 
of  oxygen;  the  addition  of  DNA  in  a  nitrogen  atmosphere  has  no  effect. 

It  has  recently  been  found  that  ATP  synthesis  can  be  restored  to 
DNA-depleted  nuclei  by  the  addition  of  polyethylene  sulfonate.  Thus 
the  nuclear  capacity  for  ATP  synthesis,  like  those  for  amino  acid  and 
adenosine  incorporation,  can  be  preserved  by  adding  a  polyanion  of 
nonnucleotide  nature. 


Summary:  Some  General  Conclusions  and  a  Themy  of  Histone  Function, 

The  experiments  described  on  isolated  nuclei  show  that  at  least  three 
vital  nuclear  activities  (ATP  synthesis,  amino  acid  incorporation  into 
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Figure  5.  The  chromatographic  separation  of  ATP  from  other  nucleotides  in 
extracts  of  isolated  cell  nucleL  The  optical  density  of  the  effluent  K26O 
plotted  against  the  volume  of  solution  passing  through  a  column  of  Dowex-1 
(formate).  Curve  A  shows  the  pattern  obtained  from  an  acid  extract  of  untreated 
thymus  nucleL  Curve  B  shows  the  corresponding  pattern  obtained  from  nuclei 
pretreated  with  desoxyribonuclease.  Note  the  decrease  in  the  ATP  peak.  Curves 
C  and  D  show  the  result  of  adding  supplements  of  thymus  DNA  and  yeast  RNA 
to  the  DNAase-treated  nucleL 

protein,  and  adenosine  uptake  into  RNA)  are  DNA-dependent.  Once  the 
nuclei  have  been  isolated,  it  is  possible  to  remove  as  much  as  75  per 
cent  of  their  deoxyribonucleic  acid  content  by  treatment  with  deoxy¬ 
ribonuclease.  Nuclei  so  depleted  of  theii  DNA  lose  most  of  their  capacity 
for  synthesizing  ATP,  protein,  and  RNA.  The  addition  of  polyanions 
restores  function.  The  polyanions  tested  include  DNAs,  RNAs,  poly- 
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adenylic  acid,  and  such  nonnucleotides  as  polyethylene  sulfonate, 
heparin,  and  chondroitin  sulfate.  Added  polycations  such  as  protamine 
or  polylysine  do  not  restore  function  to  DNAase-treated  nuclei.  Moreover, 
polylysine,  when  added  to  "control"  nuclei  (whose  DNA  is  still  intact) 
greatly  inhibits  amino  acid  uptake  into  nuclear  protein. 

The  contrasting  effects  of  polyanions  and  polycations  suggest  that 
negative  electric  charge  is  correlated  with  the  biochemical  activity  of 
the  nucleus  and  that  DNA  as  a  polyanion  exerts  a  profound  effect  on 
nuclear  metabolism. 

In  the  nucleus  many  of  the  negatively  charged  groups  of  DNA  are 
masked  by  combination  with  positively  charged  histones,  and  it  may 
be  that  one  function  of  the  histones  in  the  organization  of  the  chromosome 
is  to  reduce  or  control  chromosome  function  by  masking  the  negative 
charges  of  the  DNA. 

Some  preliminary  experiments  support  this  view.  It  has  recently  been 
found  that  the  addition  of  the  highly  basic  arginine-rich  histones 
(prepared  from  calf  thymus  nuclei)  greatly  inhibits  amino-acid  uptake 
into  the  proteins  of  isolated  thymus  nuclei.  Thus,  a  basic  protein  prepared 
from  the  nucleus  is  capable  of  inhibiting  nuclear  activity.  It  remains 
to  be  seen  whether  the  removal  of  the  histones  results  in  an  increased 
rate  of  nuclear  synthetic  reactions. 
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The  problem  of  viral  hepatitis  has  been  clearly  formulated  by  Ward 
et  al.  ^  These  authors  state:  “The  control  of  viral  hepatitis  in  both 
military  and  civilian  populations  presents  one  of  the  foremost  problems 
in  preventive  medicine.  The  adaptation  of  the  etiologic  agent  or  agents 
to  a  laboratory  animal  or  to  tissue  culture  and  the  development  of  a 
specific  immunologic  test  would  provide  tools  to  speed  the  solution  of 
the  problem.  Neither  tool  is  available  at  present.  Man  still  remains  the 
only  established  susceptible  host.” 

The  present  paper  is  concerned  with  experimental  aspects  of  infectious 
hepatitis  (IH)  with  emphasis  on  efforts  to  induce  the  disease  in  mice. 
Only  time  will  show  whether  the  agents  under  discussion  are  related 
to  the  human  disease  and  whether  the  present  status  of  viral  hepatitis 
will  be  altered. 

The  data  are  concerned  primarily  with  the  character  of  one  agent  (PG) 
that  has  produced  hepatitis  in  two  strains  of  mice  since  October  5,  1957. 
Other  agents  capable  of  inducing  hepatitis  have  been  obtained  since  the 
PG  virus  was  discovered. 

The  effects  of  sera,  whole  blood,  and  feces  from  IH  patients  in  labora¬ 
tory  animals  were  studied.  Consistent  with  the  experience  of  other  in¬ 
vestigators,  no  signs  of  disease  were  seen  in  the  mice  injected  with  these 
materials.  The  only  time  blind-passage  technique  was  used  was  when 
liver  and  spleen  emulsions  from  normal  CFW  mice  were  studied  in  an  ef¬ 
fort  to  determine  the  likelihood  of  activating  a  latent  mouse  hepatitis. 

Since  October  1957,  liver  biopsy  material  has  been  used  exclusively  as 
source  material  in  isolation  experiments. 

The  agent  that  produces  hepatitis  in  mice  has  the  following  history. 
Whether  each  event  recorded  is  an  integral  and  contributing  part  in  the 
isolation  of  a  mouse  virus  remains  to  be  seen.  In  other  words,  did  the 
factor  of  human  IH  remain  uncontaminated  during  the  experimental  pro¬ 
cedures  or  did  a  contaminating  virus  enter  the  picture  in  place  of,  or 
together  with,  a  mouse  hepatitis? 

•This  paper,  Ulustrated  with  siides,  was  presented  at  a  meetlnK  of  the  Section  on 
October  13,  19S8. 

The  work  reported  in  this  paper  was  supported  by  a  grant  from  Luciiie  P.  Markey, 
Miami,  Fia. 

17 


18 


TRANSACTIONS 


On  October  5,  1957,  patient  P.G.  was  seen  by  one  of  us  (E.P.).  He 
gave  a  history  of  approximately  two  weeks  of  nausea,  vague  gastric 
distress,  tenderness  on  the  right  side,  and  constipation.  The  course  of 
P.G.’s  hepatitis  can  be  seen  in  table  1.  Many  clinically  more  severe 
cases  than  P.G.  have  been  observed,  but  the  degree  of  clinical  involve¬ 
ment  and  discomfort  of  the  patient  are  not  necessarily  indications  for  the 
best  source  of  virus.  Workers  experienced  in  accumulating  virus  pools 
know  that  optimal  virus  potency  may  occur  before  pathological  findings 
and  onset  of  symptoms. 


Table  1 

HEPATITIS:  PATIENT  “P.G.” 


p  Symptoms  and 

findings 

Anorexia 

Vomiting 

Jaundice 

Icteric 

index, 

units 

100  - 
80  - 
60  - 
40  - 
20  - 

Serum 
bilirubin, 
mg./ 100  cc. 

8  - 
6  - 
4  - 
2  - 

Cephalin 

flocculation 

4+- 
3+  - 
2+- 
I+- 

Thymol 

turbidity, 

units 

40  - 
30  - 
20  • 

10  - 

Pyruvic 

transaminase, 

units 

1000  - 
800  - 
600  - 
400  - 
200  - 
100  - 

Weeks 

123456789  10 


ill  . 
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In  the  case  of  PG  2^  liver  biopsies  were  put  in  glycerine  and,  about 
3  hours  later,  without  washing,  were  inoculated  into  a  modified  Maitland 
culture  of  whole  chick  tissue,  the  diluent  consisting  of  1  ml.  of  the 
culture  medium.  The  remaining  portion  of  the  biopsy  was  studied  micro¬ 
scopically  and  the  pathological  changes  were  considered  characteristic 
of  IH.  This  and  other  biopsies  from  the  patients  in  the  study  will  be 
reported  on  a  clinical  pathological  basis.  At  the  same  time  the  biopsy 
was  inoculated  into  a  culture,  between  1  and  2  ml.  of  clotted  blood  were 
inoculated  into  a  sister  culture. 

The  cultures  containing  PG  biopsy  material  and  blood  were  incubated 
for  6  days  at  35 C.  At  the  end  of  that  time  both  cultures  were  pooled 
and,  without  further  handling,  were  injected  intraperitoneally  in  amounts 
of  0.5  ml.  into  ten  6-  to  8-gm.  P-mice,  a  strain  resulting  from  a  cross 
between  C-57  and  white  Swiss  mice.  This  strain,  used  since  1952,  has 
been  found  to  be  at  least  as  susceptible  to  virus  infection  as  United 
States  strains.  The  P-mice  also  have  the  advantage  of  being  resistant  to 
Salmonella  infections. 

For  the  first  5  days  postinoculation  the  mice  showed  no  symptoms.  On 
the  morning  of  the  sixth  day  1  mouse  was  found  dead.  Two  of  the  animals 
had  ruffled  coats,  walked  on  their  toes,  and  appeared  to  be  ill  without 
presenting  focal  symptoms.  The  livers  and  spleens  from  the  1  dead  and 
2  sick  mice  were  pooled  and  emulsified  in  a  diluent  of  10  per  cent  rabbit 
serum  in  water  containing  5000  U.  of  penicillin  and  5000  y  of  streptomycin 
per  ml.,  added  in  a  ratio  of  10  ml.  per  liver  and  spleen.  After  centrifuga¬ 
tion  in  an  International  Centrifuge  at  2000  rpm  for  5  min.  the  cloudy 
supernatant  was  inoculated  intraperitoneally  into  other  P-mice  in  doses 
of  0.5  ml.  per  mouse.  From  that  point  it  has  been  possible  to  transmit  the 
hepatitis  from  mouse  to  mouse.  The  agent  is  now  in  its  thirty-fourth  serial 
mouse  passage. ' 

A  fatal  hepatitis  associated,  with  splenitis  occurs  in  both  P  and  CFW 
mice  from  4  to  12  days  after  intraperitoneal  injection  of  liver  and  spleen 
emulsions  from  sick  animals.  The  incubation  period  varies  directly  with 
the  concentration  of  infected  material  and  is  more  consistent  in  mice 
weighing  8  to  10  gm.  While  the  infection  can  be  transmitted  without  diffi¬ 
culty  to  larger  (15-  to  20-gm.)  CFW  mice,  the  symptoms  and  subsequent 
deaths  occur  with  greater  irregularity  than  when  small  mice  are  used. 
Suckling  mice  have  not  been  tested. 

When  freshly  harvested  liver  and  spleen  emulsions  from  sick  animals 
compose  the  source  of  virus,  titers  of  approximately  10*^  are  obtained. 
When  the  virus  is  stored  as  a  20  per  cent  tissue  emulsion  at  -30°  C.  there 
is  a  loss  of  1  or  2  logs  of  potency  in  2  to  4  weeks.  Since  the  PG  agent  is 
relatively  new,  efforts  have  been  directed  toward  maintaining  potent  pools 
rather  than  following  a  quantitative  deterioration  curve. 

Mice  dying  or  freshly  dead  have  been  frozen  in  toto  and  kept  at  -30°  C. 
Livers  and  spleens  from  dying  animals  have  been  stored  in  50  per  cent 
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neutral  glycerine  or  at  -30°  C.  as  20  per  cent  emulsion  pools  in  the 
following  diluents:  5  or  10  per  cent  normal  rabbit  serum;  Eagle’s  vitamin 
amino-acid-glutamine  in  Hanks’  BSS;  Medium  No.  199;  water;  10  per  cent 
calf  serum  in  water;  10  per  cent  horse  serum  in  water;  and  skimmed  milk. 
Although  not  all  samples  have  been  tested  after  equal  lengths  of  storage, 
it  is  clear  that  the  mouse  frozen  in  toto  retains  considerable  virus  potency 
after  at  least  8  months  at  -30°  C.,  that  is,  10*^*^,  the  limit  of  the  test. 
The  glycerine  samples  have  retained  activity  over  the  longest  period 
tested,  that  is,  10  months.  The  pools,  regardless  of  the  diluent,  have 
retained  considerable  activity  for  at  least  4  months. 

In  addition  to  the  intraperitoneal  routes,  mice  have  been  successfully 
injected  subcutaneously  and  intracerebrally  with  the  PG  virus.  This 
laboratory  host  also  is  susceptible  to  infection  by  feeding.  In  the  intra¬ 
cerebrally  infected  animals  death  appeared  to  be  due  at  least  in  part  to 
central  nervous  system  involvement,  since  ataxia  and  an  occasional 
convulsion  were  noted.  However,  the  livers,  spleens,  and  brains  of  these 
animals  produced  infection  when  injected  by  both  intracerebral  and 
intraperitoneal  routes. 

In  3  experiments  rabbits  were  injected  intracerebrally  and  by  corneal 
scratch  with  approximately  100,000  mouse  doses  of  the  PG  agent.  In  one 
experiment  rabbits  were  injected  with  a  similar  amount  of  virus  sub¬ 
cutaneously  and  intraperitoneally.  No  sign  of  infection  was  noted  in  any 
of  the  rabbits  that  received  the  large  amounts  of  virus,  regardless  of  the 
route  of  inoculation.  All  rabbits  were  inbred  New  Zealand  White  strain, 
weighing  3  to  3Vi  lb.  and  were  approximately  8  to  9  weeks  old.  Guinea 
pigs  were  similarly  resistant  to  injection  in  the  foot  pad. 

In  view  of  the  importance  that  has  been  placed  on  the  resistance  of  the 
human  IH  virus  to  heat,  this  factor  was  studied  with  the  PG  virus.  In 
multiple  experiments  with  PG  virus  heated  to  52°  C.,  54°  C.,  and  60°  C. 
the  following  results  were  obtained:  there  was  no  loss  of  virus  after 
exposure  to  52°  C.  for  30  min.  At  54°  C.  there  was  a  reduction  in  virus 
activity  from  10*^'®^  to  10*®'^ ^  At  56°  C.  the  virus  survived  for  20  min., 
and  variable  results  were  obtained  after  heating  for  30  min.  We  have 
therefore  concluded  that  there  is  little  loss  of  virus  activity  after  heating 
for  30  min,  at  54°  C.  and  that  the  PG  agent  survives  20  min.  at  56°  C., 
but  its  reactivity  at  the  same  temperature  for  30  min.  is  questionable.  The 
PG  virus  is  destroyed  within  a  few  minutes  after  exposure  to  60°  C. 

It  is  our  impression,  based  on  conversation  with  research  workers  in  the 
field  of  hepatitis,  that  the  heat  stability  of  the  human  IH  virus  is  con¬ 
siderably  greater  than  the  30-min.  exposure  to  56°  C.  that  has  been  re¬ 
ported.  ^  We  have  not  found  a  reference  to  heat  stability  longer  than 
30  min. 

A  comprehensive  study  of  the  effect  of  pH  on  PG  virus  has  not  been 
done.  However,  tests  carried  out  at  jirfls  approximating  5,  7,  and  8  show 
that  the  potency  of  the  virus  is  not  affected  at  the  pHs  studied. 
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The  PG  virus  is  not  propagated  on  the  chorioallantoic  membrane.  In 
multiple  tests  carried  out  for  3  egg  passages  no  plaques  were  seen  and 
emulsions  of  chorioallantoic  membrane  of  each  of  3  egg  passages  did  not 
produce  disease  in  mice.  In  the  fertilized  egg  experiments  the  virus  had 
no  effect  on  the  development  of  the  embryo  or  on  the  supporting  membranes. 

At  various  intervals  infectious  material  from  liver-spleen  pools  have 
been  tested  on  routine  bacteriological  media,  as  well  as  in  10  per  cent 
horse  serum  medium.  There  have  been  no  indications  of  the  presence  of 
bacteria  or  of  pleuropneumonia  organisms. 

A  study  of  PG  activity  in  tissue  culture  is  in  a  preliminary  stage.  Virus 
from  early  mouse  passages  was  propagated  in  Maitland  chick  preparation 
and  a  gross  six-day  cytopathic  effect  was  noted,  together  with  infectivity 
values  of  more  than  10*^'*  mouse  LDjj,s.  The  CPE  was  not  seen  after 
the  fourth  serial  culture  generation.  Virus  could  be  demonstrated  in  mice 
through  the  eighth  serial  culture  generation,  but  infectivity  was  lost  when 
another  test  was  run  with  the  eleventh  culture  generation.  Calculations 
of  initial  inoculum  dilution  factors  (10*^’’)  made  it  clear  that  propagation 
had  occurred.  It  is  not  clear  why  the  virus  was  not  maintained  in  serial 
chick  cultures  indefinitely  and  it  is  of  interest  that  we  had  a  similar  ex¬ 
perience  with  chick  cultures  in  Havana. 

Repeated  attempts  to  propagate  PG  on  rabbit  kidney  have  failed.  There 
was  no  CPE  in  rabbit  kidney  cells  even  in  the  first  generation  with  an 
inoculum  of  0.1  ml.  of  10*^  material  from  a  PG  pool,  with  a  mouse  LOj^ 
of  10*®'®.  After  freezing  and  thawing  sister  cultures  have  been  injected 
into  mice  without  producing  disease. 

At  this  time  it  is  not  clear  whether  the  PG  agent  will  grow  in  monkey 
kidney  cells.  Infectivity  of  the  tissues  from  mice  was  noted  in  the  first 
culture  generation,  but  this  action  was  probably  due  to  the  initial  inocu¬ 
lum.  No  clear-cut  CPE  changes  that  could  be  specifically  and  unquestion¬ 
ably  attributed  to  the  virus  under  study  were  noted  in  the  monkey  kidney 
cells.  Serial  passages  are  under  study,  and  preliminary  data  suggest  that 
the  virus  does  not  grow  in  the  monkey  kidney  cells.  The  action  of  the 
virus  on  human  liver  cells  (Chang),  both  in  relation  to  CPE  and  mouse 
infectivity,  is  promising.  Other  cell  lines  that  are  being  studied  in  rela¬ 
tion  to  the  PG  virus  are  HeLa,  Marioni  spleen,  Marioni  heart,  mouse 
embryo,  and  bovine  kidney. 

In  an  effort  to  clarify  the  status  of  the  PG  virus  considerable  effort 
was  expended  in  developing  a  serologic  test,  since  it  was  not  known 
whether  the  agent  under  study  would  react  with  human  serum.  The  neutral¬ 
ization  technique  was  selected  because  of  its  broad  application  in  virus 
diseases  and  because  the  PG  virus  produced  death  in  mice,  so  that 
comparative  LDj^s  with  known  controls  and  unknown  sera  could  be 
evaluated. 

A  standardized  neutralization  technique  has  been  developed  using 
0.25  ml.  amounts  of  serial  dilutions  of  virus  mixed  with  an  equal  amount 
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of  undiluted  serum  and  then  incubating  the  mixtures  for  2  hours  at  37°  C., 
followed  by  an  additional  20  hours  of  incubation  at  -4°  C.  At  the  end 
of  this  period  the  serum-virus  mixtures  are  diluted  tenfold  and  injected 
into  mice  intraperitoneally  in  amounts  of  0.25  ml.  In  an  effort  to  conserve 
the  amount  of  serum  and  also  avoid  the  dilution  factor,  serum-virus 
mixtures  of  0.1  ml.  per  mouse  inoculum  are  under  study. 

As  in  the  case  of  other  virus  diseases,  the  serologic  results  have  been 
considered  significant  if  two  logs  of  virus  are  neutralized  by  test  sera. 

It  was  obviously  desirable  to  study  paired  sera  collected  from  IH 
patients  in  the  acute  and  convalescent  phase  of  the  disease  in  order  to 
determine  whether  there  was  a  rise  in  antibody  titer  in  neutralization 
tests.  Considerable  difficulty  was  experienced  in  obtaining  such  sera, 
and  it  is  hoped  that  acute  and  convalescent  sera  in  code  will  be  avail¬ 
able.  Neutralization  results  with  the  paired  sera  that  we  were  able  to 
obtain  are  seen  in  table  2.  It  is  to  be  emphasized  that,  while  strict 
code  technique  was  not  followed,  the  diagnosis  in  each  instance  was 
unknown  to  us  and  the  actual  tests  were  run  under  “blind”  conditions. 
In  TABLE  2  a  rise  in  neutralization  index  is  seen  in  most  instances. 
Only  additional  tests  will  reveal  the  degree  of  significance  in  this  field. 


Table  2 

"PG”  Neutralization  Tests  in  Mice 
Paired  Sera:  Infectious  Hepatitis  and  Others 


Patient 

Serum 

collected 

Log  difference 
between  test 
sertmt  &  control 

Neutralization 

indices 

Diagnosis 

I.  A, 

2/12/58 

3.02 

1,050 

IH 

3/13/58 

4.02 

10,500 

T.B. 

3/25/58 

1.30 

20 

IH 

4/8/58 

2.42 

263 

10/5/57 

1.23 

17 

IH 

■IH 

2/26/58 

2.67 

468 

M.F. 

3/26/58 

0.0 

0 

IH 

4/18/58 

1.3 

20 

Volunteer 

M.a 

2/21/58 

163 

IH 

6/5/58 

355 

LIL 

2/26/58 

0.3 

1 

IH 

9/11/58 

1.0 

10 

4/22/58 

0.35 

22 

IH 

mgM 

5/7/58 

3.3 

2,000 

7/31/58 

L35 

None 

Mumps 

8/7/58 

0.65 

H.R. 

7/31/58 

0.95 

None 

Mumps 

8/7/58 

0.35 

~^iV  . . . 
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Difficulties  were  also  encountered  in  accumulating  sera  drawn  at 
proper  intervals.  Again  it  should  be  noted  that  the  diagnoses  were  un¬ 
known. 

In  TABLES  2,  3,  and  4  results  have  been  summarized  where  PG  virus 
has  been  the  antigen  and  neutralization  tests  have  been  run  against 
sera  from  patients  who  have  suffered  from  III  or  other  diseases. 
Neutralization  results  in  the  convalescent  phase  have  been  borrowed 
from  the  paired  sera  in  an  attempt  to  show  all  data  available  at  this  time. 
Sera  from  19  convalescent  IH  humans  have  been  tested  under  standard 
conditions  (table  3).  In  7  instances  the  neutralization  index  of  100, 


Table  3 

"PG”  Neutralization  Tests  in  Mice: 
Post  ACUTE  Infectious  Hepatitis  Sera 


Patient 

Serum  collected 
alter  acute  onset 

Test  serum  vs. 
control  (log 
dilterence*) 

Neutralization 

Irtdex 

LA. 

IS  weeks 

4.02 

10,500 

T.at 

7  weeks 

2.42 

263 

P.G. 

21  weeks 

2.67 

468 

M.F. 

5  weeks 

L3 

20 

F.G.t 

12  weeks 

ao 

0 

M.G. 

14  weeks 

2.55 

355 

LH. 

32  weeks 

1.0 

10 

A.G. 

3  weeks 

3.3 

2.000 

M.G.S.t 

13  weeks 

L46 

29 

ap.t 

1  year 

a  93 

8.5 

v.s. 

2  weeks 

2.5 

317 

H.s.t 

S  years 

4.0 

10,000 

J.E.S. 

4  weeks 

LO 

10 

E.R. 

6  weeks 

2.48 

302 

LLP.t 

1  week 

Z65 

447 

M.K.t 

10  weeks 

2.55 

355 

J.E. 

2  years 

1.3 

20 

P.O.R.S 

25  weeks 

Under  test 

1 

A.aG. 

12  weeks 

Under  test 

i 

•  Based  on  LDsq. 

t  Miami.  Fla.  cases.  All  others  from  Havana.  Cuba, 

:j;  Father  of  M.G. 

^  Third  virus  isolation. 

which  has  been  considered  significant,  has  not  been  obtained.  Two  of 
these  sera  are  of  interest.  M.F.  received  the  PG  virus  intraperitoneally 
and  the  specimen  of  April  18  represents  the  first  of  several  sera  that 
have  been  collected.  F'urthermore,  since  the  initial  use  of  PG  virus 
induced  neither  symptoms  nor  signs  of  liver  dysfunction,  another  dose 
has  been  administered  by  mouth.  It  is  reasonable  to  expect  that  the  titer 
for  the  PG  virus  in  serum  MF  should  rise  with  a  second  administration 
and  longer  intervals  between  neutralization  tests.  F.G.  is  the  father  of 
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Table  4 

“PG”  Neutralization  Tests  in  Mice: 

Sera  from  Cases  Other  Than  Infectious  Hepatitis 


Patient 

Diagnosis 

Test  serum  vs. 
control  (log  difference) 

G.C. 

Cirrhosis 

-0.2 

M.H.* 

Cirrhosis 

0.18 

F.P. 

Blood  donort 

0.0 

M.S.V. 

Fever  unknown  origin 

0.6 

M.L.S. 

IH  family  contact 

0.93 

A.D.G. 

Liver  necrosis  (toxic) 

0.7 

J.R. 

Typhoid  fever 

-0.42 

J.C.C. 

Cirrhosis 

0.15 

D.D.A. 

Typhoid  fever 

-.03 

E.Z. 

Cirrhosis 

0.5 

^Second  virus  Isolation. 

tSuspected  of  transmitting  serum  hepatitis. 


patient  M.G.  Insofar  as  can  be  determined,  both  cases  were  IH  and  the 
assumption  was  made  that  the  father  was  the  source  of  infection  for  the 
daughter.  We  have  no  explanation  for  the  lack  of  antibodies  in  the  father 
compared  to  the  neutralization  index  of  355  for  the  daughter.  In  the 
remaining  sera  tested  neutralization  indices  against  PG  range  from  263 
to  10,500.  Six  of  these  were  from  paired  sera,  and  5  of  the  6  showed 
what  appears  to  be  a  significant  rise  in  antibodies.  In  table  4  serum 
from  10  patients  with  diagnoses  other  than  IH  did  not  give  neutralization 
indices  of  significance.  Attempts  are  being  made  to  trace  the  cirrhosis 
patients  to  determine  if  a  factor  of  IH  entered  the  clinical  picture. 
Patient  M.H.  in  this  group  is  of  interest  since  he  has  periodically  re¬ 
turned  to  the  hospital  in  Havana  with  recurrent  attacks  of  hepatitislike 
symptoms.  An  agent  that  may  have  been  obtained  from  his  liver  biopsy 
is  antigenically  unrelated  to  PG.  The  hepatitis  in  mice  produced  by  the 
MH  virus  is  different  from  the  PG  infection  in  incubation  period,  mor¬ 
tality,  and  pathology. 

A  study  of  10  volunteers  who  received  400,000,000  mouse  LDjqS  of 
PG  orally  was  initiated  September  1,  1958.  There  have  been  no  ill  ef¬ 
fects,  and  periodic  serum  samples,  including  control  sera,  have  been 
collected.  This  will  be  the  subject  of  another  paper.  At  the  present  time 
the  purpose  of  the  study  can  be  stated.  With  multiple  administrations  of 
PG  virus  correlated  with  rise  in  antibodies,  a  mechanism  will  be  avail¬ 
able  to  check  the  specific  relationship  of  PG  virus  with  human  111  by 
an  eventual  challenge  using  the  latter  agent.  If  the  antibody  rise  is 
rapid  and  reaches  a  high  level,  consideration  can  be  given  to  a  vaccine 
against  the  human  disease,  provided  the  volunteers  withstand  infection. 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


25 


The  activity  of  human  gamma  globulin  prophylactically  in  IH  has  been 
well  established  by  Stokes  et  al.,^  as  well  as  by  Ward  et  al.^  For  this 
reason  gamma  globulin  was  introduced  in  the  neutralization  tests  against 
PG.  In  4  experiments  human  GG  has  neutralized  the  PG  virus  with  a 
neutralization  index  range  of  500  to  3200.  In  terms  of  logs  of  virus 
neutralized  this  would  be  equivalent  to  to  lO"^’®.  Gamma  globulin 

is  now  routinely  included  in  all  neutralization  tests. 

It  is  a  matter  of  general  knowledge  that  the  herpes  virus  is  also 
neutralized  by  gamma  globulin  pools.  On  the  basis  of  personal  communi¬ 
cations  from  both  Vladimir  Kubelka  in  Czechoslovakia^  and  F.  O.  Mac- 
Callum  of  England,®  we  believe  a  virus  that  produces  hepatitis  in  mice 
and  has  been  isolated  in  Czechoslovakia  may  be  related  to  herpes 
simplex.  In  view  of  these  statements,  the  PG  virus  was  tested  against 
antiherpes  serum  and  the  results,  shown  in  table  5,  indicate  that 
whatever  the  nature  of  PG  may  prove  to  be,  it  does  not  appear  to  be  a 
member  of  the  herpes  group. 


Table  5 

"PG”  Neutralization  Tests  in  mice.- 
Comparison  between  gamma  Globulin  and  Antiherpes 


Teat 

material 

Virus  titer 
LDgO 

Neutralizatiort 

indices 

Normal  rabbit 

7.0 

serum 

7.0 

Antiherpes 

rabbit  serum 

6.7 

2 

Gamma 

globulin 

3.5 

3170 

Additional  data  to  prove  the  lack  of  relationship  between  PG  virus 
and  herpes  are  as  follows:  failure  of  PG  virus  to  infect  rabbits  by  all 
routes;  and  the  incapacity  of  the  agent  to  produce  infection  and  lesions 
on  the  chorioallantoic  membrane.  Furthermore,  the  classic  acidophilic 
intranuclear  inclusion  bodies  of  herpes  are  absent  in  the  livers  and 
spleens  of  affected  mice  studied  microscopically.*  Finally,  even  though 
the  PG  tissue  culture  studies  are  in  a  preliminary  state,  sufficient 
information  is  available  to  differentiate  them  from  the  familiar  pattern 
of  herpes  virus  in  vitro. 

*Ninety-8ix  mice  injected  with  PG  virus  have  been  studied  by  Max  Millard.  Department 
of  Pathology.  University  of  Miami  Medical  School.  While  this  phase  of  the  project  will  be 
reported  as  a  separate  entity.  It  is  pertinent  that  intracytoplasmic  acidophilic  inclusion 
bodies  were  noted  and  there  were  no  intranuclear  inclusions  suggestive  of  herpes. 
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With  the  degree  of  neutralization  exerted  by  human  gamma  globulin,  it 
was  not  surprising  that  difficulty  was  experienced  in  using  human  serum 
from  so-called  normal  individuals  as  controls  in  neutralization  tests. 
Normal  rabbit  serum,  calf  serum,  and  horse  serum  have  been  satisfactory 
control  sera. 

In  addition  to  PG,  2  stable  strains  of  virus  that  produce  hepatitis  in 
mice  are  under  study.  The  second  isolation  has  been  labeled  M.H.,  whose 
serum-PG  test  appeared  in  table  4.  The  diagnosis  on  this  patient  is 
cirrhosis  and  his  serum  failed  to  neutralize  PG.  The  technique  for 
handling  the  MH  material  isolation  was  similar  to  that  followed  in  the 
case  of  PG,  except  that  no  whole  blood  was  used  and  only  one  liver 
biopsy  was  inoculated  after  emulsion  into  the  modified  Maitland  culture. 
Following  incubation  for  8  days  at  35'’  C.,  the  culture  was  emulsified 
and  injected  into  6  mice.  At  the  same  time  one  half  cc.  of  the  lightly 
centrifuged  (2000  rpm)  material  was  inoculated  into  other  cultures  Two 
lines  of  this  virus  are  available.  The  first  came  from  a  mouse  that  was 
ill  2  weeks  after  receiving  the  original  culture  biopsy  material.  The 
second  line  of  virus  came  from  the  fourth  culture  generation  passed 
serially  at  8-day  intervals.  It  is  interesting  that  only  1  of  the  6  P-mice 
that  were  inoculated  with  the  first  culture  showed  signs  of  illness.  In 
contrast,  all  of  the  6  mice  that  received  the  fourth  culture  generation 
were  found  dead  or  were  very  ill  on  the  twelfth  day  postinoculation  and 
were  sacrificed  for  passage.  The  incubation  period  in  the  MH  series  has 
varied  from  12  to  30  days  following  intraperitoneal  injection.  In  its 
nineteenth  passage  the  incubation  period  now  has  been  reduced  to  8  to 
10  days  when  1:10  liver-spleen  emulsions  are  used  as  inoculum. 

Another  facet  of  the  MH  inoculation  may  be  important  in  reference  to 
the  tissue  cultures.  In  the  first  four  culture  generations  a  marked,  grossly 
visible  CPE  was  observed  on  the  eighth  day  after  inoculation  with  the 
preceding  culture.  In  a  manner  similar  to  the  experience  of  PG  the  CPE 
was  lost  and  the  MH  virus  was  not  maintained  in  tissue  culture.  There 
is  no  difficulty  in  transmitting  the  MH  virus  from  mouse  to  mouse. 

The  MH  strain  is  not  as  lethal  as  PG,  and  even  severely  ill  animals 
with  ascites  occasionally  recover.  Such  animals  have  been  reinoculated 
with  the  homologous  agent  after  30  days,  have  passed  through  the  same 
cycle  of  illness  and  ascites,  and  the  procedure  has  been  repeated  for  a 
third  time,  with  the  same  results.  The  pathology  in  the  livers  and  spleens 
of  such  animals  is  predominantly  fibrotic.  The  pathological  diagnosis 
has  been  cirrhosis. 

The  third  isolate  has  been  labeled  POR;  again,  a  single  liver  biopsy 
was  used  in  tissue  culture.  After  inoculation  of  the  culture  material 
intraperitoneal ly  into  mice,  2  of  6  animals  were  found  dead  3  weeks 
later.  The  livers  and  spleens  have  produced  infection  in  serial  mouse 
passage  in  a  fashion  resembling  PG.  The  incubation  period  for  POR, 
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now  in  its  twelfth  mouse  passage,  has  been  reduced  to  4  to  6  days  when 
a  1:10  liver-spleen  emulsion  is  inoculated  intraperitoneally. 

It  is  now  common  knowledge  that  latent  mouse  viruses  have  been 
demonstrated  in  England  by  Gledhill  and  Andrewes^  and  in  the  United 
States  by  Jordon  and  Mirick,^  Nelson,®  and  Braunsteiner  and  Friend.® 
It  is  our  impression  that  the  agents  discussed  here  are  not  the  same 
as  the  English  and  Nelson’s  strains,  which  have  high  lethality  for  mice 
only  when  the  virus  is  present  in  the  animal  along  with  Eperythrozoon 
coccoides.  Many  of  our  suspensions  have  been  stored  or  injected  in  the 
presence  of  tetracycline  antibiotics  and  these  substances  have  also 
been  administered  to  the  mice  before  and  after  infection.  The  PG  virus 
has  not  been  affected  by  the  tetracyclines.  Furthermore,  Giemsa-stained 
blood  smears  from  both  strains  of  mice  under  study  have  not  shown  the 
presence  of  any  organism  whatsoever.  The  strain  at  Sloan-Kettering 
Institute,  New  York,  N.  Y.,  which  is  being  studied  by  Charlotte  Friend 
appears  to  be  different  from  our  agents  on  the  basis  of  heat  reactivity. 
In  one  study  with  that  virus,  activity  was  present  after  30  min.  exposure 
to  80°  C.  This  finding  has  been  confirmed. 
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SECTION  OF  MATHEMATICS  AND  ENGINEERING 

THE  METALLURGY  OF  A  LIQUID  FUEL  REACTOR* 

D.  H.  Gurinsky  and  J.  R.  Weeks 
Brookhaven  National  Laboratory,  Upton,  L.  I,,  N.  Y, 

Fluid  fuels  are  being  studied  for  reactor  applications  because  there  is  a 
promise  that  their  development  will  lead  to  a  considerable  reduction  in 
the  cost  of  producing  electric  power  from  fission  heat.  Solid  fuel  elements 
are  limited  in  burn-up  by  radiation  damage  and  build-up  of  fission  product 
poisons.  The  cost  of  remote  refabrication  is  expected  to  be  high.  Since 
no  radiation  damage  to  fluid  fuels  is  anticipated,  there  should  be  un¬ 
limited  burn-up  in  such  systems.  If  chemical  processing  is  done  on  a 
continuous  or  batch  basis,  the  loss  of  neutrons  by  capture  in  the  fission 
products  is  determined  only  by  the  processing  costs.  One  serious  problem 
in  the  fluid  fuel  reactor  designs  that  is  absent  in  solid  fuel  reactors  is 
the  circulation  of  radioactive  fuel  to  an  external  circuit,  including  heat 
exchangers,  pumps,  and  other  such  units.  This  introduces  additional 
problems  of  costly  remote  maintenance  and  corrosion  prevention  in  the 
total  system. 

A  liquid  metal  fuel  reactor  (LMFR)  employing  a  uranium- bismuth  fuel 
(UBi)  is  being  studied  by  the  Nuclear  Engineering  Department  of  the 
Brookhaven  National  Laboratory.  In  the  reactor  proposed,  a  liquid  uranium 
bismuth  fuel  would  be  circulated  through  a  graphite  core  and  then  through 
a  heat  exchanger  (figure  1).  The  concentration  of  uranium  in  the  bismuth 
and  the  dimensions  of  the  core  moderator  are  such  that  a  fission  chain 
reaction  occurs  in  the  core.  Fission  heat  generated  in  the  core  is  trans¬ 
ported  by  the  fuel  to  the  heat  exchanger,  where  it  is  transferred  to  a 
secondary  working  fluid  which  in  turn  produces  steam  to  drive  a  turbine. 
The  core  inlet  and  outlet  temperatures  of  a  proposed  cycle  are  425  and 
500®  C.,  respectively. 

Around  the  core  of  an  LMFR  breeder  there  would  be  a  blanket  in  which 
a  fertile  material  such  as  a  dispersion  of  a  thorium  compound  in  bismuth 
can  by  absorption  of  neutrons  be  converted  into  a  fissile  material; 

Th“2  +n-*Th”3  -  /3'-Pa”3_^^y233 

The  fuel  processing  scheme  under  development  by  the  Chemical  Engi¬ 
neering  Division  would  remove  most  of  the  high  cross-section  fission 
products  (rare  earths)  by  contacting  the  UBi  alloy  with  an  oxidizing 
agent  such  as  bismuth  trichloride  dissolved  in  the  ternary  eutectic  of 
MgCl^,  KCl,  and  NaCl.  The  fission  product  xenon  would  be  purged 

*Thls  paper,  illustrated  with  slides,  was  presented  at  a  meeting  of  the  Section  on 
October  17,  1958. 
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Figure  1.  Liquid  metal  fuel  reactor.  Schematic  diagram  showing  reactor,  steam  plant,  and  chemical  processing. 
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from  the  solution  with  helium  or  by  a  vacuum  degassing  treatment.  The 
removal  of  the  less  chemically  active  fission  products  — Ru,  Rh,  Pd, 
and  Te  — appears  feasible  using  a  modified  Parkes  process,  that  is, 
reaction  with  zinc  to  form  insoluble  intermetallic  compounds. 

The  fuel  and  materials  technology  of  the  UBi  liquid  metal  fuel  reactor 
are  being  studied  in  the  BNL  Metallurgy  Division.  The  following  is  a 
summary  of  some  of  the  studies  that  have  been  completed  or  are  in 
progress. 

Fuel  make-up  and  solubility  effects.  The  first  attempts  to  make  up 
the  fuel  [1000  parts  per  million  (ppm)  uranium  in  bismuth]  by  the  dis¬ 
solution  of  U  in  molten  Bi  resulted  in  relatively  high  losses  of  uranium 
—  50  per  cent  or  more  — even  though  very  high  purity  bismuth  (99.99 
per  cent),*  was  used.  It  was  assumed  that  these  losses  were  due  to 
reaction  with  impurities  (oxides,  chlorides)  present  in  the  bismuth  or 
on  the  walls  of  the  crucibles.  The  addition  of  200  to  300  ppm  each  of 
Mg  and  Zr  to  the  bismuth  prior  to  the  dissolution  of  the  uranium  reduced 
these  losses  to  2  to  5  per  cent  of  the  uranium  added.  The  uranium  con¬ 
centration  has  subsequently  remained  constant  for  more  than  16,000 
hours  in  steel  and  graphite  vessels.  Experiments  in  which  air  is  bubbled 
through  Bi  containing  Mg  +  U  have  defined  the  concentration  limits  for 
prevention  of  uranium  oxidation  by  magnesium. 

Since  graphite  is  being  considered  as  a  moderator  for  the  LMFR,  its 
reactions  with  the  uranium  in  the  UBi  fuel  have  been  studied.  Uranium 
forms  three  stable  carbides,  UC,  U^C^,  and  UC^.  Therefore,  it  is  possible 
that  the  uranium  dissolved  in  the  bismuth  may  react  with  the  graphite 
to  form  carbides  at  the  proposed  operating  temperatures.  Experiments 
have  shown  that,  when  the  uranium  concentration  is  less  than  1  per  cent, 
carbide  formation,  as  detected  by  X-ray  diffraction,  does  not  occur  in 
100  hours  at  temperatures  below  1200°  C.  If  zirconium  is  added  to  the 
UBi  fuel,  uranium  carbides  do  not  form  even  above  1200°  C.:  zirconium 
reacts  preferentially  to  form  zirconium  carbide,  which  is  more  stable 
than  the  uranium  carbides.  Reaction  of  the  uranium  with  the  adsorbed 
oxygen  and  nitrogen  on  the  surfaces  of  the  graphite  can  also  be  prevented 
by  pretreating  the  graphite  with  a  bismuth  solution  containing  magnesium 
and  zirconium.  The  effectiveness  of  these  additions  in  reducing  the 
adsorption  or  reaction  of  fission  products  with  graphite  is  under  study. 
The  effects  of  reactor  radiations,  such  as  fission  products,  and  neutrons, 
on  reactions  between  the  UBi  fuel  and  graphite  and  on  the  physical 
property  changes  of  graphite  are  now  being  investigated. 

The  solubility  of  uranium  in  bismuth  has  been  investigated  by  D.  W. 
Bareis,  Atomics  International,  Los  Angeles,  Calif.,  and  by  J.  R.  Weeks 


^Analyses  for  chlctfine^  oxygen,  and  sulfur  are  not  ncM'inally  made* 
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and  D.  G.  Schweitzer,  both  of  Brookhaven  National  Laboratories.  The 
solubility  up  to  725°  C.  is  given  by: 

224° 

log  (ppm  U)  =  6.586  -  (±2%)  (300  -  480°  C.) 

2744 

logic  (ppm  U)  =  7.263  -  ^  (±10%)  (480  -  725) 
where  T  is  in  degrees  Kelvin. 

In  a  proposed  reactor,  the  fuel  (UBi)  will  contain  the  additives  Mg  and 
Zr,  as  well  as  fission  products  and  constituents  of  the  containing  vessels 
and  piping  that  are  soluble.  Magnesium,  when  present  in  the  fuel  up  to 
1.0  weight  per  cent,  has  no  effect  on  the  solubility  of  uranium  in  bismuth. 
Zirconium  has  a  very  marked  effect  on  the  uranium  solubility,  depressing 
it  to  roughly  75  per  cent  of  its  value  at  425°  C.  when  200  ppm  of  zir¬ 
conium  are  added  to  the  UBi  alloy.  Nickel,  an  important  constituent  of 
high  temperature  steels,  is  very  soluble  in  bismuth.  As  little  as  10  ppm 
results  in  a  reduction  of  the  uranium  solubility.  Iron  and  chromium,  also 
important  constituents  of  steel,  are  much  less  soluble  and  have  little 
effect.  A  slight  additional  reduction  in  the  uranium  solubility  was  noted 
in  some  exploratory  experiments  to  determine  the  effect  of  mixed  fission 
products  (130  ppm  consisting  of  approximately  75  ppm  Nd,  15  ppm  Sm,  8 
ppm  Ru,  20  ppm  Sr,  15  ppm  Cs)  in  conjunction  with  the  inhibitors  (250 
ppm  Zr,  350  ppm  Mg).  These  studies  on  solubility  effects  determine  what 
type  of  alloys  can  be  selected  as  materials  for  containment  of  the  fuel 
system,  what  concentrations  of  additives  (Mg,  Zr)  can  be  used,  what  the 
minimum  fuel  temperature  must  be,  and  what  frequency  of  chemical  pro¬ 
cessing  is  necessary  to  maintain  the  desired  composition  of  the  fuel  in  a 
fully  liquid  state. 

Materials  for  containment  and  corrosion  sttxlies.  The  selection  of 
materials  for  containment  of  the  UBi  fuel  system  was  based  primarily 
on  two  criteria:  Were  its  properties  (physical  and  chemical)  adequate 
for  the  proposed  application  (550°  C.  max.),  and  was  there  sufficient 
successful  experience  with  it  to  warrant  its  use  as  a  reactor  construction 
material?  It  was  necessary  also  to  regard  economic  considerations 
and  the  effect  of  dissolution  of  constituents  on  the  solubility  of  uranium. 
Molybdenum  and  tantalum  were  eliminated  except  for  specialized  appli¬ 
cations  because  they  did  not  meet  the  above  requirements,  although 
tests  had  shown  that  they  were  extremely  insoluble  and  resistant  to 
corrosion  by  the  UBi  fuel.  The  low-chrome  and  carbon  steels  were  se¬ 
lected  for  evaluation.  The  former  contain  0.1  to  0.15  per  cent  C,  1  to 
5  per  cent  Cr,  0.5  to  1  per  cent  Mo.  0.5  per  cent  Si,  0.4  to  0.6  per  cent 
Mn,  traces  of  Ni,  Al,  P,  S,  N^,  and  O^,  balance  Fe.  The  latter  have  0.1 
to  0.3  per  cent  C,  0.4  to  0.8  per  cent  Mn,  0.4  per  cent  Si,  traces  of  Al, 
P,  S,  Nj,  Oj,  balance  Fe. 
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Two  methods  of  testing  were  employed;  static  (isothermal)  aiid  dynamic 
(non isothermal).  The  static  corrosion  tests,  in  which  samples  of  the 
above  steels  were  immersed  at  550°  C.  in  UBi  and  in  UBi  containing 
Mg  and  Zr,  showed  that  all  the  steels  were  attacked  by  the  former  but 
not  by  the  latter  solution  if  sufficient  (50  to  100  ppm)  zirconium  was 
added  to  the  UBi.  In  the  dynamic  tests  the  fuel  is  circulated  either 
by  convection  or  by  means  of  a  pump  through  piping  of  the  above  steels 
in  which  the  fluid  is  subjected  to  a  temperature  differential.  This  method 
of  testing  simulates  more  realistically  the  conditions  under  which  the 
materials  will  be  used  in  a  reactor  circuit.  Since  the  constituents  of 
the  materials  have  a  positive  temperature  coefficient  of  solubility  in  the 
fuel,  this  test  results  in  a  more  severe  attack  by  the  mechanism  of  mass 
transfer.  In  the  hotter  sections  of  a  loop  circuit,  the  materials  in  contact 
with  the  fluid  dissolve  in  an  attempt  to  come  to  equilibrium  with  it.  The 
amount  of  material  that  dissolves  as  a  given  quantity  of  UBi  flows  through 
the  hotter  section  depends  on  the  rate  of  solution  and  the  residence 
time  in  the  hot  region.  When  the  hot  liquid  is  cooled  as  it  passes  through 
the  heat  exchange  section  of  the  loop,  the  constituents  that  have  dis¬ 
solved  in  the  liquid  may  reach  saturation,  and  precipitation  of  the  excess 
dissolved  material  occurs.  Mass  is  thereby  transferred  from  the  hot  to 
the  colder  regions  of  the  loop.  In  one  thermal  convection  loop  test  in 
which  UBi  was  circulated  through  a  temperature  differential  of  70°  C. 
(550  to  480°  C.)  in  a  0.622-inch  inner  diameter  2%  per  cent  Cr  steel  pipe, 
flow  stopped  after  400  hours  due  to  the  deposition  of  iron  and  chromium 
in  the  colder  section  of  the  loop.  The  solubilities  of  iron  and  chromium 
at  550°  C.  are  28  and  85  ppm,  respectively. 

Methods  for  reducing  mass  transfer  of  steels  by  UBi  have  been  thor¬ 
oughly  studied  in  both  static  and  dynamic  systems.  It  has  been  found 
that  additions  of  zirconium  (250  ppm)  and  magnesium  (350  ppm)  to  the 
UBi  reduce  the  mass  transfer  very  markedly.  For  example,  a  loop  run 
under  conditions  more  severe  than  cited  above  except  for  the  zirconium 
and  magnesium  additions  had  not  plugged  after  13,000  hours  of  operation. 
The  conclusions  that  may  be  drawn*  from  having  operated  4  pumped 
loops  and  50  thermal  convection  loops  to  determine  the  importance  of 
such  variables  as  velocity,  temperature  differential,  maximum  temperature, 
types  of  steels,  effect  of  heat  treatment  of  steels,  and  the  various  in¬ 
hibitors  Zr,  Ti,  Mg,  Th,  Ca,  are:  (1)  velocity  up  to  14  ft./sec.  has  little 
effect;  (2)  mass  transfer  rates  in  inhibited  systems  are  low  and  are  de¬ 
pendent  on  both  the  temperature  differential  and  the  upper  temperature  of 
operation;  (3)  carbon  steels  show  less  corrosion  (mass  transfer  and  pit¬ 
ting)  than  the  chromium  steels;  increasing  the  Cr  content  increases  the 
susceptibility  to  attack  in  inhibited  (but  not  in  noninhibited)  systems; 
(4)  a  normalizing  and  tempering  heat  treatment  yields  a  steel  which  is 


*The  first  five  conclusions  were  obtained  with  a  UBi  fuel  that  contained  1000  ppm  of 
Uranium,  350  ppm  of  masnesium,  and  250  ppm  of  zirconium. 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


33 


less  prone  to  pitting  than  an  annealed  steel;  (5)  a  pit  type  of  attack  of 
low  chromium  steels  by  inhibited  UBi  usually  is  of  a  pitting  nature, 
whereas  attack  by  noninhibited  UBi  is  principally  intergranular;  (6)  zir¬ 
conium  is  the  best  inhibitor  tested;  and  (7)  magnesium  additions  enhance 
the  effectiveness  of  zirconium  as  an  inhibitor,  whereas  calcium  and 
thorium  do  not. 

Mechanism  of  inhibition.  From  the  results  obtained  in  the  corrosion 
tests  it  is  obvious  that  if  steels  are  to  be  used  for  containment  of  the 
fuel  system  an  inhibitor  such  as  zirconium  must  be  used.  Since  there 
is  limited  experience  in  the  use  of  inhibited  liquid  metal  systems  and 
because  so  much  reliance  must  be  placed  on  the  inhibition,  a  research 
program  to  determine  the  mechanism  of  inhibition  was  undertaken.  The 
results  of  this  investigation  may  be  summarized  as  follows:  (1)  zirconium 
(radioactive)  dissolved  in  bismuth  is  adsorbed  on  pure  iron  and  steel; 
(2)  the  amount  adsorbed  on  pure  iron  depends  on  the  zirconium  concen¬ 
tration,  the  contact  temperature,  and  the  contact  time;  (3)  zirconium  in 
the  amounts  added  does  not  reduce  the  solubility  of  iron  and  chromium 
in  bismuth;  (4)  the  rates  of  solution  of  the  iron  from  the  low  chrome  and 
carbon  steels  in  bismuth  are  markedly  reduced  when  zirconium  and 
magnesium  are  present  in  the  bismuth  solution;  (5)  iron  is  present  at 
2  to  3  times  its  normal  solubility  in  zirconium  bismuth  solutions  that 
are  cooled  down  from  a  higher  temperature  at  which  they  were  partially 
saturated  with  Fe;  (6)  X-ray  diffraction  studies  have  shown  that  a  surface 
layer  of  a  zirconium  compound,  ZrN  or  ZrC,  forms  on  the  steels  con¬ 
tacted  with  UBi  containing  Zr-i-  Mg;  (7)  these  surface  films  have  been 
identified  on  only  a  few  low  temperature-treated  specimens  (550°  C.), 
but  are  readily  found  on  the  high  temperature  ones  (700°  C.  and  up); 
(8)  the  composition  of  the  film,  ZrC  or  ZrN,  depends  on  the  ratio  of 
total  nitrogen  to  soluble  aluminum,  and  in  some  way  on  the  amount  of 
AIN  present  in  the  steel;*  (9)  the  inhibition  is  therefore  attributed  to  the 
formation  and  the  perfection  of  these  ZrN  or  ZrC  films,  which  are  in¬ 
soluble  in  UBi;  these  reduce  the  rate  of  dissolution  of  steels  by  imposing 
a  barrier  through  which  the  Fe  or  Cr  must  diffuse  to  enter  the  solution; 
and  (10)  these  films  can  be  stripped  from  the  steels  by  a  proper  etchant, 
sucli  as  bromine  dissolved  in  methanol.  This  technique  permits  a  more 
thorough  study  of  the  films  by  chemical,  X-ray  diffraction,  and  electron 
diffraction  analysis. 

The  effects  of  reactor  radiations  on  the  behavior  of  the  fuel  system 
and  materials  have  not  been  presented  because  these  experiments  are 
still  in  progress  and  the  information  available  is  too  meager  to  permit 
evaluations.  In  summary,  we  feel  that,  although  many  of  the  materials 


*Nitrogen  is  usually  considered  an  impurity  in  steels.  In  the  manufacture  of  steels, 
aluminum  is  frequently  added  as  a  deoxidant.  The  excess  Al,  over  that  ref|ulred  to  tie  up 
oxygen,  reacts  with  the  nitrogen  impurity  to  form  AIN.  The  completeness  of  this  reaction 
depends  on  the  heat  treatment  of  the  steel. 
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problems  of  the  LMFR  remain  to  be  solved,  the  results  obtained  to  date 
warrant  further  research  and  development  of  this  promising  concept. 

In  this  paper  the  details  of  experiments  and  the  bases  for  arriving 
at  some  of  the  conclusions  have  been  omitted.  For  more  details,  the 
reader  is  advised  to  consult  the  following  articles  and  the  recent  BNL 
Progress  Reports. 
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SECTION  OF  PSYCHOLOGY 

SOME  FACTORS  INFLUENCING  BEHAVIOR  IN  A 
TWO-RESPONSE  SITUATION* 

R.  J.  Herrnstein 

Department  ol  Psychology,  Harvard  Urdveraity,  Cambridge,  Maas. 

In  their  recent  work,  Ferster  and  Skinner*  refer  to  a  group  of  pro¬ 
cedures  that  they  designated  as  “concurrent  schedules.”  In  one  of 
these  procedures  an  animal  is  given  access  to  two  response  keys  simul¬ 
taneously.  The  consequences  to  the  animal  making  either  response  are 
independently  manipulable.  The  organisms  they  used  for  these  studies 
were  pigeons;  the  responses  were  the  pecking  of  either  of  two  hinged, 
Plexiglas  disks  that  were  mounted  on  a  vertical  plane  in  the  experimental 
chamber.  The  two  responses  could  not  occur  strictly  simultaneously, 
since  pecking  at  one  key  precluded  pecking  the  other  at  that  moment, 
but  the  opportunity  for  either  response  was  continuously  and  concurrently 
present.  The  pecking  behavior  was  maintained  by  occasionally  giving 
the  pigeons  (which  were  hungry)  access  to  food  for  a  brief  period  of 
time  as  a  consequence  of  a  peck  on  one  or  the  other  of  the  two  keys. 

The  -experiments  to  be  described  here  fall  into  this  same  area  of 
research.  Food-deprived  pigeons  are  employed;  pecking  either  of  two 
keys  are  the  responses;  and  the  behavior  is  maintained  by  reinforcement 
with  food.  Several  ends  appear  to  be  reasonably  well  served  by  this 
general  procedure.  First,  because  the  two  responses  are  incompatible 
with  each  other  in  the  sense  that  they  cannot  occur  at  the  same  moment, 
there  is  the  possibility  of  studying  choice  as  a  behavioral  process. 
When  the  pigeon  pecks  at  one  of  two  available  keys,  it  has,  at  a  de¬ 
scriptive  level  at  least,  informed  us  of  the  resolution  of  two  tendencies 
to  respond  at  that  moment.  Second,  closely  related  to  the  above  is  the 
investigation  of  how  relative  tendencies  to  engage  in  these  two  respon¬ 
ses  are  influenced  by  experimental  manipulations.  In  a  sense,  this 
question  simply  integrates  over  a  number  of  individual  choices  between 
the  two  responses,  and  therefore  would  be  more  appropriately  included 
in  the  study  of  choice.  They  are  mentioned  separately,  however,  because 
the  study  of  choice  demands  incompatibility  of  the  two  responses,  where¬ 
as  the  study  of  relative  tendencies  does  not.  Third,  knowledge  concerning 
the  properties  of  behavior  to  a  single  response  key  in  this  type  of  experi¬ 
mental  situation  has  reached  a  level  sufficiently  advanced  to  make 

*This  paper,  illustrated  with  slides,  was  presented  at  a  meeting  of  the  Section  on 
October  20,  1958. 

The  work  reported  in  this  article  was  supported  in  part  by  Grant  M'1604  from  th'' 
National  Institute  of  Mental  Health,  Public  Health  Service,  Uethesda,  Md.  to  the  University 
of  Maryland,  College  Park,  Md.,  and  by  Grant  G‘6435  from  the  National  Science  Foundation, 
Washington,  D.  C.,  to  Harvard  University. 
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possible  a  fruitful  evaluation  of  the  complexities  that  arise  from  the 
addition  of  a  second  key. 

Concurrent  Ratio  Schedules 

In  the  schedule  of  intermittent  reinforcement  called  “fixed  ratio,” 
an  animal  is  reinforced  for  each  nth  occurrence  of  some  selected  sample 
of  its  behavior.  For  example,  a  pigeon  may  be  trained  to  peck  at  a  disk 
and  then  be  given  access  to  food  for  4  sec.  as  a  consequence  of  each 
fiftieth  peck.  This  schedule  of  reinforcement  would  be  specified  as  a 
“fixed  ratio  of  50,”  or  FR(50). 

An  experiment  was  performed  with  pigeons,  in  which  each  of  two 
response  keys  was  associated  with  a  particular  value  of  fixed-ratio 
schedule.  The  two  keys  functioned  independently;  that  is,  the  completion 
of  the  ratio  on  one  key  had  no  effect  bn  the  status  of  the  other.  When  the 
ratio  values  on  the  two  keys  differ  by  factors  of  3  or  4  to  1  [e.g.,  F'R(200) 
on  one  key;  FR(50)  on  the  other],  virtually  all  of  the  pecking  behavior 
is  restricted  to  the  key  associated  with  the  lower  value.  The  tendency 
to  peck  at  only  one  key  does  not,  however,  disappear  when  the  values 
associated  with  each  key  are  set  equal  to  each  other.  It  might  be  added 
that  the  selection  of  a  preferred  key,  in  the  case  of  equal  ratio  values, 
is  not  obviously  related  to  any  of  the  external  properties  of  the  situation 
(such  as  minimal  force  of  response,  location,  or  visual  characteristics 
of  the  two  keys),  nor  to  the  prior  experience  of  the  animals. 

The  first  six  sessions  plotted  in  figure  1  show,  for  two  pigeons, 
what  proportion  of  all  responses  are  made  to  one  key  when  the  schedule 
of  reinforcement  is  FR(210)  on  each  key.  One  pigeon  pecks  exclusively 
on  key  A;  the  other  has  a  less  marked  preference,  but  for  key  B.  These 
preferences  are  unstable,  showing  varying  degrees  of  completeness 
at  different  times  and,  occasionally,  shifting  from  one  key  to  the  other. 
Even  with  several  hundred  hours  of  exposure  to  one  set  of  ratio  values, 
the  preference  does  not,  however,  give  any  indication  of  actually  dis¬ 
appearing. 

Without  entering  into  a  detailed  analysis  of  this  finding,  it  can  be 
stated  that  the  predominance  of  responding  to  one  key  probably  results 
from  two  characteristics  of  the  experimental  situation.  First,  the  likeli¬ 
hood  of  receiving  reinforcement  on  one  key  is  independent  of  the  number 
of  res|X)nses  emitted  to,  or  the  duration  of  time  spent  at,  the  other  key. 
Second,  the  prepotence  of  one  response  is  probably  favored  by  using 
responses  that  are  topografthically  incompatible  with  each  other,  and 
the  animal  therefore  must  engage  in  some  form  of  explicit  “switching” 
behavior  in  order  to  change  its  response.  Presumably,  appropriate  vari¬ 
ations  in  any  of  these  characteristics  would  result  in  a  reduction  in 
the  degree  of  prepotence. 

A  concurrent  ratio  schetlule  was  investigated  in  which  the  occurrence 
of  reinforcement  on  one  key  depended  upon  responses  to  the  other. 
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CONSECUTIVE  SESSION 


Figure  l.  The  first  six  sessions  show  the  proportion  of  total  responses 
that  are  emitted  to  key  A  when  the  two  keys  have  equal,  but  independent, 
likelihoods  of  reinforcement. 

Pigeons  are  reinforced  with  food  for  the  emission  of  at  least  40  responses. 
Of  the  40,  at  least  20  responses  must  be  made  to  one  key,  and  at  least 
20  to  the  other.  The  response  that  is  reinforced  may  be  to  either  key. 
For  example,  if  the  key-A  requirement  (that  is,  20  responses)  is  met 
first,  then,  in  this  particular  instance,  a  key-B  response  is  reinforced. 
In  all  cases,  the  reinforcement  will  be  delivered  for  a  response  to  the 
key  on  which  the  requirement  is  met  last. 

The  response  requirements  for  each  key  are  varied  while  the  total 
requirement  (the  sum  of  the  individual  requirements)  is  held  constant 
at  40  responses.  The  key-A  and  key-B  requirements  are,  respectively, 
20  and  20;  10  and  30;  30  and  10;  35  and  5;  and  2  and  38.  Two  pigeons 
were  run  through  this  series  in  the  above-mentioned  order.  A  third  pigeon 
was  studied  at  three  sets  of  values  only:  30  and  10;  35  and  5;  and  2 
and  38.  Each  set  of  values  was  maintained  until  the  responding  ceased 
to  show  any  progressive  changes.  Thirty  experimental  sessions,  each 
consisting  of  60  reinforced  sequences,  generally  sufficed. 

1 _ 


2( 


F  loURE  2. 
ing  to  the  two 


Nt  'MBER  OF  RESPONSES  FOR  EACH  KEy(,^[^Y  g) 


A  Summary  of  the  results  of  making  the  consequences  of  respond- 
keys  .lotj  independent  (see  text). 
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40,  the  point  plotted  at  a  requirement  of  2  for  key  A  was  obtained  at 
the  same  time  as  the  point  at  38  for  key  B,  and  so  on.  The  diagonal 
dashed  line  shows  the  function  that  would  be  obtained  if  the  behavior 
matched  the  requirement  exactly;  that  is,  if  the  pigeon  were  to  complete 
the  requirements  on  each  key  with  no  extra  responses.  These  curves 
indicate  that  the  pigeons  are  being  precisely  controlled  by  the  particular 
requirements  in  force.  The  disparity  between  the  number  of  responses 
required  and  the  number  emitted  is  of  the  order  of  3  to  7  responses 
throughout  the  range  investigated.  It  does  not  appear  that  the  magnitude 
of  the  disparity  varies  with  the  value  of  the  requirement. 

The  second  row  of  curves  shows  what  percentage  of  the  animal’s 
total  output  of  responses  occurs  to  key  A  as  the  requirements  on  this 
key  varied  from  2  to  35  responses.  The  curves  for  key  B  are  not  shown 
because  they  are  simply  the  complements  of  the  ones  presented.  The 
dashed  lines  again  show  the  most  suitable  performance.  There  appears 
to  be  some  tendency  for  the  output  to  deviate  upward  at  low  requirements 
and  downward  at  the  higher  values.  The  extent  of  agreement  between 
the  obtained  and  optimal  functions  is,  nevertheless,  surprisingly  great. 

The  third  row  of  graphs  presents  the  percentage  of  total  reinforcements 
occurring  to  key  A  as  a  function  of  the  size  of  the  requirement  on  key  A. 
Perhaps  the  most  significant  feature  of  these  curves  is  that  no  orderly 
and  regular  relation  seems  apparent  (the  curve  for  bird  362,  it  should 
be  noted,  is  drawn  through  only  three  points).  If  these  curves  were 
invariant  at  50  per  cent,  or  rose  monotonically  as  the  requirements  were 
increased,  then  it  might  reasonably  be  supposed  that  the  adjustment 
of  behavior  to  requirement  shown  in  the  upper  functions  is  based  on 
adjustments  in  reinforcement  frequency.  The  obtained  relation  does 
suggest  that  the  reinforcement  frequency  increases  with  the  size  of 
the  requirement,  but  the  relation  is  distinctly  erratic.  If  reinforcement 
frequency  were  in  fact,  critical,  then  one  might  expect  the  deviations 
in  this  relation  to  be  reflected  in  substantial  deviations  in  the  functions 
presented  in  the  upper  two  rows  of  figure  2.  Those  functions,  however, 
appear  to  be  highly  stable. 

The  curves  in  the  third  row  are  based  on  medians  of  five  sessions. 
Under  a  given  set  of  response  requirements,  the  range  of  session-to- 
session  variation  in  the  percentage  of  reinforcements  on  a  given  key 
was  as  much  as  50  per  cent  in  several  instances.  Medians  based  on 
13  sessions  instead  of  5  still  show  irregularities,  although  the  case 
for  a  monotonically  increasing  relation  is  somewhat  strengthened.  A 
more  direct  evaluation  of  the  importance  of  reinforcement  frequency 
was  attempted  in  an  experiment  that  modifies  the  original  procedure. 
Reinforcement  is  still  dependent  upon  the  emission  of  a  minimum  number 
of  responses  to  each  key,  but  the  experimenter  explicitly  governs  whether 
a  key-A  response  or  a  key-B  response  is  reinforced.  The  requirements 
were  held  at  2  and  38  responses  for  key  A  and  key  B,  respectively. 
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Under  one  procedure,  only  key-A  responses  are  reinforced.  If  the  key-B 
requirement  is  attained  last,  then  the  animal  must  return  to  key  A  for 
one  more  response  in  order  to  be  reinforced.  Thus,  the  new  procedure 
interacts  with  the  size  of  the  requirement  by  occasionally  demanding 
a  minimum  of  3  responses,  instead  of  2,  to  key  A.  Since  the  average 
number  of  responses  to  key  A  was  greater  than  3  in  the  earlier  experiment, 
this  intermittent  change  in  the  size  of  the  requirement  was  not  expected 
to  be,  in  and  of  itself,  significant.  A  second  procedure  maintains  the 
size  of  the  requirements  at  2  and  38,  but  reinforces  only  key-B  responses. 
A  similar  interaction  now  occasionally  demands  39  responses  to  key  B. 
The  2  procedures  were  investigated  for  20  and  8  experimental  sessions, 
respectively,  that  is,  until  the  behavior  appeared  to  become  stable  under 
each  condition. 

The  results  of  this  experiment,  for  3  pigeons,  are  presented  in  figure 
3.  The  medians  of  the  terminal  5  sessions  for  each  procedure  are  shown. 


Figure  3.  Responding  to  the  two  keys  with  response  requirements  held 
constant,  but  reinforcement  frequency  varied.  Performances  for  three  pigeons 
are  shown. 

The  ordinate  shows  the  average  number  of  responses  that  were  emitted 
on  a  key  in  a  single  reinforced  sequence.  The  abscissa  shows  the  per¬ 
centage  of  reinforcements  received  on  that  key.  There  are  2  groups  of 
3  bars  for  each  pigeon,  1  group  for  each  key.  The  center  bar  of  each 
group  of  3  is  taken  from  the  results  of  the  earlier  experiment,  in  which 
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reinforcement  frequency  was  not  being  directly  controlled.  The  bar  at 
zero  per  cent  for  key  A  was  obtained  at  the  same  time  as  the  bar  at 
100  per  cent  for  key  B,  and  vice  versa. 

The  most  prominent  feature  of  these  data  is  that  the  deliberate  control 
of  reinforcement  frequency  does  not  counteract  the  control  exerted  by 
the  response  requirements  on  each  key.  Key-B  responding  remains  sub¬ 
stantially  above  key-A  responding  when  only  the  latter  responses  can 
be  reinforced,  and  reinforcing  only  the  former  does  not  markedly  reduce 
the  level  of  key-A  responding.  However,  there  is  some  effect  of  altering 
reinforcement  frequency.  This  is  most  apparent  in  the  consistent  increase 
obtained  in  key-A  responding  when  only  key-A  responses  are  reinforced. 
The  corresponding  effect  is  less  pronounced,  but  probably  present, 
when  key-B  responses  are  being  reinforced.  For  neither  key  A  nor  key  B 
is  there  a  consistent  decrease  in  responding  when  these  keys  are  never 
reinforced. 

The  exact  sequence  of  responses  to  the  two  keys  was  not  recorded. 
The  bottom  row  of  figure  2  does,  however,  present  some  information 
concerning  the  manner  in  which  switching  from  one  key  to  the  other 
is  affected  by  the  size  of  the  response  requirements.  The  values  on  the 
ordinate  are  obtained  by  dividing  the  number  of  times  a  switch  is  made 
from  a  given  key  to  the  other  by  the  total  number  of  responses  on  the 
given  key.  It  is  a  measure,  therefore,  of  the  probability  of  a  switch 
away  from  a  given  key.  The  filled  points  are  for  switches  from  key  A 
to  key  B,  and  the  open  points  for  switches  in  the  other  direction.  There 
is,  in  general,  a  decrease  in  the  probability  of  a  switch  away  from  a 
key  as  the  requirement  on  that  key  is  increased.  This  finding  is  perhaps 
more  readily  interpretable  if  one  considers  the  reciprocal  of  the  ordinate: 
the  average  number  of  responses  on  a  key  that  occurs  between  a  switch 
to  the  key  and  the  switch  away  from  it.  As  the  requirement  is  increased 
there  are,  roughly  speaking,  longer  series  of  responses  on  a  key  that 
are  uninterrupted  by  a  switch  to  the  other  key.  It  is  noteworthy,  however, 
that  this  relation  is  only  a  rough  one.  The  tendency  for  the  probability 
of  a  switch  to  decrease  becomes  clearly  evident  only  at  the  higher 
values  of  the  requirement.  With  lower  values  (up  to  around  20),  the 
probability  does  not  change,  or  does  so  only  slightly.  The  only  curve 
that  shows  a  steady  decline  is  the  one  that  has  no  intermediate  points 
between  requirements  of  2  and  30  (bird  362,  key  A).  Thus,  although 
the  length  of  a  run  of  responses  on  a  key  increases  with  the  size  of 
the  requirement,  it  is  unlikely  that  this  is  the  primary  mechanism  by 
which  the  adjustment  of  behavior  to  requirement  is  mediated. 

The  degree  to  which  one  response  is  prepotent  is  reflected  in  the 
absolute  frequency  with  which  switches  between  the  two  responses 
occur.  Figure  4  presents  this  information  for  the  three  pigeons.  The 
total  number  of  key  changes  per  session  (based  on  medians  oi  five 
sessions)  is  plotted  as  a  function  of  the  absolute  size  ot  the  difference 
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between  the  requirements  on  each  key.  Prepotence  was  previously  shown 
to  become  more  pronounced  as  this  difference  was  made  larger.  In  f  ic  ur  e 
4,  it  can  be  seen  that  the  greatest  amount  of  oscillation  between  keys 
is  obtained  when  the  requirements  are  equal,  and  that  the  amount  decreases 
proportionally  as  the  difference  between  requirements  is  increased. 


KEY  A  REQUIREMENT- KEY  B  REQUIREMENT 


Figure  4.  The  amount  of  oscillation  between  the  two  keys  as  a  function 
of  the  absolute  difference  between  the  response  requirement  on  one  key  and 
that  on  the  other.  Each  curve  is  for  one  pigeon. 

Figures  5,  6,  and  7  show,  for  each  pigeon,  representative  cumulative- 
response  curves  obtained  under  all  the  values  of  the  response  require¬ 
ments  that  were  summarized  in  figure  2.  In  these  three  figures,  the 
key-A  records  are  brought  to  one  common  origin  and  the  key-B  records 
are  brought  to  another  in  order  to  facilitate  visual  inspection  of  certain 
features  of  the  performance.  Each  single  curve  shows  the  performance 
on  a  particular  key  for  an  entire  session.  The  curve  labeled  1  for  key  A 
is  concurrent  with  the  one  labeled  1  for  key  B,  and  so  on.  The  two 
recording  devices  ran  continuously  and  concurrently  during  experimental 
sessions;  each  recorder,  however,  cumulated  responses  to  one  key  only. 
The  slopes  of  these  curves  are  therefore  proportional  to  the  absolute 
rates  of  responding  on  a  particular  key.  The  small,  diagonal  marks  on 
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the  curves  signal  reinforcements.  The  response  requirements  for  birds 
256  and  261  were  as  follows:  curves  labeled  1—2  and  38  (key  A  and 
key  B,  respectively);  2  —  10  and  30;  3  —  20  and  20;  4  —  30  and  10;  5  —  35 
and  5.  For  bird  362:  1-2  and  38;  2  —  30  and  10;  3  —  35  and  5. 


Figure  7.  Same  as  figure  S,  for  the  third  pigeon. 

Several  characteristics  of  these  curves  are  of  particular  interest. 
In  all  cases  but  one  (key  A,  curves  4  and  5,  bird  256),  the  absolute 
rate  of  responding  is  related  directly  to  the  size  of  the  requirement. 
The  larger  the  requirement,  the  higher  the  slope  of  the  cumulative  record. 
In  addition,  the  duration  of  the  experimental  session,  which  is  determined 
by  the  time  taken  to  obtain  60  reinforcements,  is  longest  when  the 
requirements  on  two  keys  are  equal,  and  is  progressively  shorter  as 
the  requirements  are  made  more  dissimilar.  The  one  exception  is  again 
at  curves  4  and  5  for  bird  256.  It  is  possible  that  this  decrease  in  session 
duration  is  related  to  the  decrease  in  switching  behavior  shown  in 
FIGURE  4.  Finally,  it  might  be  noted  that  the  heights  of  the  curves 
(that  is,  the  total  number  of  responses  in  a  session  on  a  given  key) 
are  in  accord  with  the  requirements.  As  the  requirement  is  increased, 
the  number  of  responses  emitted  in  a  session  increases.  This  relation¬ 
ship  was  summarized  in  figure  2,  but  the  present  figures  indicate 
that  the  relationship  is  evident  within  single  sessions. 
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Summary 

A  two-response  situation  involving  independent  fixed-ratio  schedules 
of  reinforcement  on  each  key  was  investigated.  It  was  shown  that,  even 
when  the  likelihood  of  reinforcement  is  equal  for  both  responses,  pigeons 
show  predispositions  toward  one  response  or  the  other.  The  experimental 
procedure  was  modified  in  such  a  way  that  reinforcement  of  responding 
on  one  key  was  no  longer  independent  of  responding  to  the  other.  In 
this  procedure,  reinforcement  was  conditional  upon  the  emission  of  a 
minimum  number  of  responses  to  each  key.  It  was  found  that  this  technique 
put  the  dominance  of  one  response  or  the  other  under  the  experimenter’s 
control.  Several  intermediate  degrees  of  dominance  were  obtained  by 
manipulating  the  number  of  responses  required  to  each  key. 

Acknowledgment 

Gratitude  is  expressed  to  W.  H.  Morse,  Harvard  Medical  School,  with 
whom  I  collaborated  on  the  first  study  and  who  made  many  helpful  sug¬ 
gestions  concerning  this  article. 

Reference 

1.  Ferster,  C.  B.  &  B.  F.  Skinner.  1957.  Schedules  of  Reinforcement. 

Appleton-Century-Crofts.  New  York,  N.  Y. 


TRANSACTIONS 


DIVISION  OF  MYCOLOGY 

THE  SAPROPHYTIC  PHASE  OF  THE  FUNGI  OF 
CHROMOBLASTOMYCOSIS:  EFFECT  OF  NUTRIENTS 
AND  TEMPERATURE  UPON  GROWTH  AND  MORPHOLOGY* 

Margarita  Silva 

Department  of  Dermatology,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York,  N.  Y. 

Although  much  is  known  about  the  clinical,  histopathologic,  and 
epidemiologic  aspects  of  chromoblastomycosis  and  about  the  morphology 
and  immunology  of  the  etiological  fungi,  ^  the  taxonomy  of  these  fungi 
is  still  not  generally  agreed  upon,^'*°'**  and  the  disease  remains  a 
therapeutic  problem.  Only  in  small,  comparatively  early  lesions  have 
surgery  or  chemotherapy®'^*  proved  effective. 

In  the  hope  that  information  on  the  physiology  of  these  fungi  might 
help  solve  the  problems  they  created,  various  aspects  of  their  behavior 
were  studied.  A  portion  of  these  studies  dealt  with  the  parasitic  phase 
and  consisted  of  an  attempt  to  obtain  regularly,  and  in  quantity,  a  supply 
of  the  sclerotic  cells  that  characterize  it.  Another  portion  dealt  with 
the  saprophytic  phase  and  will  be  presented  here  in  part. 

Since  this  report  deals  with  the  effect  of  nutrients  on  sporulation, 
a  brief  description  of  sporulation  in  the  fungi  of  chromoblastomycosis 
is  in  order.  These  pathogens  belong  in  the  family  Dematiaceae  of  the 
Fungi  Imperfecti  and  are  therefore  identified  by  their  conidia,  which 
they  produce  by  at  least  three  different  methods.  Two  methods  are  charac¬ 
teristic  of  each  of  two  well-known  genera:  Ctadosporium  (Hormodendrum), 
producing  conidia  terminally  in  basifugal  branching  chains;  and  Phialo- 
phora,  producing  clusters  of  conidia  pinched-off  successively  through 
an  ostiole  on  the  meristematic  cell.  In  the  third  method,  somewhat  re¬ 
sembling  that  of  Acrotheca,  conidia  are  produced  acropleurogenously, 
that  is,  on  the  tip  and  along  the  sides  of  a  verrucous  fertile  cell.  In 
addition  to  the  uniseriate,  terminal  arrangement  of  spores,  as  in  Acrotheca, 
secondary  spores  may  appear,  or  the  verrucous  mother  cell  may  be  lateral 
or  intercallary.  Consequently,  in  the  fungi  of  chromoblastomycosis  this 
type  of  sporulation  is  designated  the  pseudo-Acrotheca  (or  Fonsecaea) 
type. 

In  addition  to  the  studies  on  sporulation,  the  effect  of  nutrients  and 
of  temperature  upon  the  growth  of  representative  isolates  will  be  dis¬ 
cussed. 

•This  paper,  illustrator  with  slides,  was  presented  at  a  meeting  of  the  Division  of 
Mycology  on  October  24,  1958. 

This  article  is  a  portion  of  a  thesis  accepted  in  partial  fulfillment  of  the  requirements 
for  the  degree  of  Doctor  of  i'hilosophy  at  Radcliffe  College  (Harvard  University),  Cam¬ 
bridge,  Mass. 
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Materials  and  Methods 

Fungi.  Table  1  shows  the  taxonomic  and  geographical  distribution 
of  the  isolates.  Nineteen  of  them  were  the  “basic  selection”  employed 
in  studies  of  the  parasitic  phase;  four  others  were  added  where  indi¬ 
cated  for  comparison.  Three  of  these,  identified  as  Ctadosporiwn  carrionii, 
were  obtained  through  the  courtesy  of  C.  W.  Emmons  from  Australian 
patients  of  E.  H.  Derrick;  the  fourth  was  a  saprophytic  strain  of  Clado- 
sporium  (air  contaminant). 

Table  1 


Classification  and  Origin  of  Isolates* 


Clasaification 

No.  of 
iaolatea 

Sourcea 

I.  Fonaecaea  pedroaoi 

■juju 

(a)  F.  pedroaoi  var.  cladoaporioidea 

Algiers 

(b)  F.  pedroaoi  var.  cominttnia 

H 

5  from  Puerto  Rico 

1  from  Brazil 

(c)  F.  pedroaoi  var.  pedroaoi 

■ 

1  from  Argentina 

2  from  &azil 

1  from  South  Africa 

(d)  F.  pedroaoi  var.  phialophorica 

Brazil 

n.  Fonaecaea  compacta 

2 

1  from  Puerto  Rico 

1  from  Tennessee 

IIL  Phialophora  verrucoaa 

5 

1  from  Uruguay 

5  from  the  United 

States  (Boston,  Mass.; 
Texas;  SL  Louis,  Mo.; 
Philadelphia,  Pa.) 

rV.  Ciadoaporium  carrionii 

3 

Australia 

1  V.  Ciadoaporium  ap.  (air  contaminant) 

1 

United  States  (Boston) 

*Nomenclature  and  taxonomic  treatment  as  proposed  by  Caxrloa^ and  Trejos.^3 


Media.  Except  for  studies  of  nutritional  requirements,  the  culture 
medium  employed  was  Sabouraud's  glucose  agar  prepared  to  contain 
4  per  cent  C.  P.  glucose,  1  per  cent  Bacto  peptone,  and  2  per  cent 
powdered  agar  in  distilled  water.  For  determining  the  effect  of  culture 
media  on  sporulation,  corn-meal  infusicMi  agar*  and  Czapek-Dox  agar^^ 
were  used,  individually  or  combined  in  equal  parts.  For  studies  of  the 
effect  of  carbon  and  nitrogen  sources  on  growth  and  sporulation,  modifi¬ 
cations  were  made  as  indicated  on  the  carbon  and  nitrogen  source  of 
the  basic  Czapek-Dox  formula  (figure  1). 

Methods.  For  studying  sporulation,  the  fungi  were  grown  on  the  custom¬ 
ary  slide  cultures  with  a  thin  layer  of  nutrient  agar  spread  over  standard 

•Prepared  accordlnK  to  Benham’s  formula^  from  Quaker  unenrlched  white  or,  where 
indicated,  vitamin-enriched  yeliow  com  meal,  Quaker  Oats  Co.,  Chicago,  Ill. 
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microscope  slides  in  moist  chambers  at  30°  C.  for  3  weeks.  This  incu¬ 
bation  period  allowed  full  expression  of  the  various  types  of  sporulation, 
yet  avoided  the  appearance  of  the  bizarre  morphologic  changes  sometimes 
occurring  in  aging  cultures.  By  making  differential  counts  of  100  conidi- 
ophores  selected  at  random  from  widely  scattered  fields  in  a  mature 
slide  culture,  a  representative  sampling  of  the  entire  “crop”  of  conidi- 
ophores  was  obtained.  Duplicate  slides  were  counted;  the  results  between 
duplicates  agreed  within  a  very  small  range  of  variation. 


SYMBOLS  FOB  MEDIA 
K  CZ>  CZAPEK-DOX  AGAR  (LMMOO.-A) 

^  J'MOO.  CZM>EK-OOX 


5|.  . 

R  k  : 


NaNOj 


“Slug? 


AND  CARBON 
SUCROSE* 


TRYPTOSE 

Hydrolyzed  casen 


Il£y  Ifl  TYPES  Of  SPORULATIOW 

■  HORMODENDRUM  (CLADOSPORIUMI 
Q  FQNSECAEA  [PSEUDO- ACROTHECA) 
□  PHIALOPHORA 


Figure  1.  Innuence  of  nitrogen  source  on  frequency  of  conidiophore  types 
in  one  representative  isolate:  Fonsecaea  pedrosoi  var.  communis  (S-399Q). 

To  measure  growth,  the  technique  employed  by  Ryan  ef.a/. was 
chosen.  By  constraining  the  fungus  to  grow  within  sections  of  glass 
tubing  held  horizontally  and  half-filled  with  agar  media,  the  mycelium 
advanced  in  one  direction  and  its  progress  was  measured  linearly  along 
the  long  axis  of  the  tube.  Two  types  and  sizes  of  “growth  tube”  were 
used:  (1)  Ryan’s,  consisting  of  long  sections  of  25  mm. -wide  glass  tubing, 
cotton-plugged  and  bent  at  both  ends  so  as  to  leave  a  straight  25  cm.-long 
horizontal  section  for  the  agar;  and  (2)  a  smaller  one,  made  from  ordinary 
test  tubes,  120  x  12  mm.,  dented  across  one  side  of  the  wall  near  the 
lip  by  pressing  the  heat-softened  tube  against  a  metal  rod  so  as  to  leave 
a  1  X  10  cm.  trough  for  the  agar.  The  longer  tube  served  for  measuring 
growth  of  the  fungi  on  Sabouraud’s  agar  at  room  temperature;  the  shorter 
one  for  testing  media  at  temperatures  markedly  reducing  the  rate  of 
growth.  To  prevent  drying  of  the  thin  films  of  media  in  the  growth  tubes 
when  incubated  for  long  periods  or  at  high  temperatures,  a  tight  seal 
of  Parafilm*  was  applied  over  the  cotton  plugs.  To  prevent  growth  of 

'Product  of  Marathon  Corp.,  Menasha,  Wla. 
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mold  contaminants  under  this  seal,  the  Parafilm  was  sterilized  by  im¬ 
mersing  it  in  70  per  cent  alcohol  for  30  min.  or  more  and  then  draining 
it  between  sheets  of  sterile  paper  towels.  The  cotton  plugs  were  flamed 
and  cooled  just  before  sealing. 

In  all  cases,  duplicate  tubes  were  measured  and,  as  indicated,  they 
were  incubated  either  at  uncontrolled  room  temperature  (approximately 
27“  C.)  or  in  a  series  of  controlled-temperature  chambers. 

Results 

Sporulation  on  Czapek-Dox  and  com-meal  agars.  The  long-established 
superiority  of  these  two  media  over  Sabouraud’s  agars  for  inducing 
sporulation  in  these  forms,  plus  the  previous  observation^'^  that,  in 
F.  pedrosoi,  Czapek-Dox  favored  the  production  of  conidiophores  of 
the  Cladosporium  type  and  corn-meal  infusion  agar  the  pseudo-McrotAeca, 
raised  two  questions:  (1)  Which  constituents  in  corn-meal  and  in  Czapek- 
Dox  agars  exerted  these  effects?  (2)  Would  the  subspecies  of  pedrosoi 
remain  true  to  type  when  given  substrates  that  might  alter  the  proportions 
of  the  sporulating  types? 

To  confirm  the  previously  observed  effect  on  sporulation  of  these 
two  media  on  a  firmer  quantitative  basis,  and  also  to  scrutinize  isolates 
that,  because  of  lack  of  one  or  another  sporulating  form  had  been  classi¬ 
fied  in  genera  exhibiting  only  one  type  of  sporulation,  the  twenty-three 
isolates  were  grown  in  slide  cultures  on  each  of  these  media,  individually 
and  on  a  mixture  of  equal  parts  of  the  two.  After  three  weeks’  incubation 
the  differential  counts  (figure  2)  showed  or  confirmed  the  following: 

Phiatophora  verrucosa  produced  only  one  kind  of  sporulation,  the 
Phiatophora  type,  on  all  three  media;  similarly,  only  one  method  of 
sporulation,  the  Cladosporium  type,  was  produced  by  the  three  isolates 
of  C.  carrionii.  The  saprophytic  strain  examined  of  this  same  genus 
produced  practically  all  its  conidia  in  typical  acrogenous  Cladosporium 
fashion;  the  only  suggestion  of  an  acropleurogenous  arrangement  was 
given  by  the  occasional  transformation  of  a  spore,  still  in  a  Cladosporium 
head,  into  a  warty  conidiophore.  This  was  observed  in  only  three  in¬ 
stances,  once  on  a  corn-meal  slide,  twice  on  a  corn-meal-Czapek  slide. 

In  contrast  to  these  two  types,  isolates  classified  as  Fonsecaea 
pedrosoi  sporulated  by  all  three  methods,  although  in  varying  degrees. 

In  members  of  the  subspecies  communis  all  three  methods  were  produced 
readily,  but  in  all  of  them  the  proportionate  representation  of  conidio¬ 
phores  of  pseudo-Acrot/ieca  (Fonsecaea)  type  was  highest  when  corn- 
meal  agar  was  supplied,  whether  undiluted  or  reduced  to  half  strength 
by  an  equal  part  of  Czapek-Dox  agar.  This  type  of  spcr<:<lation  was  also 
more  abundant  on  the  same  media  in  the  subspecies  pedrosoi  (typica), 
and  in  the  subspecies  cladosoporioides,  but  not  in  phialophorica.  Fon¬ 
secaea  compacta,  on  the  other  hand,  behaved  in  opposite  fashion;  that  f 
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is,  the  acropleurogenous  arrangement  of  spores  (pseudo-i4crot/)eca  type) 
was  considerably  diminished,  not  increased,  on  corn-meal  agar. 
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Figure  Z  influence  of  culture  media  on  frequency  of  conidiophore  types 
in  isolates  representative  of  the  various  taxa  examined. 

What  constituent  in  corn-meal  agar  that  is  absent  in  Czapek-Dox 
increases  the  pseudo-Acrof/ieca  type  of  sporulation  in  the  species 
pedrosoi?  Since  the  main  attribute  of  corn-meal  agar  is  its  organic 
nutrient  content,  it  seemed  important  to  determine  whether  incorporating 
richer  sources  of  nitrogen  —  inorganic  and  organic  — and  changing  the 
carbon  source  in  the  basal  formula  for  Czapek-Dox  agar  would  stimulate 
the  production  of  pseudo-i4crof/ieca  conidiophores  in  some  isolates. 

Sporulation  on  various  carbon  and  nitrogen  sources.  In  an  attempt 
to  answer  the  question  just  formulated,  the  nutrients  and  media  listed 
in  the  section  on  methods  were  studied  for  their  effects  on  four  isolates 
selected  from  the  original  nineteen  because  the  medium  influenced 
their  sporulation  more  conspicuously  than  the  others.  The  response 
of  one  representative  isolate  is  shown  in  figure  1.  The  frequency 
of  one  or  another  type  of  conidiophore  on  these  media,  when  compared 
with  that  in  the  unmodified  Czapek-Dox  formula,  permits  the  following 
observations: 

Inversion  of  the  C:N  ratio  in  Czapek-Dox  agar  (Medium  B,  sucrose 
decreased  to  1/10,  NaNO^  increased  tenfold)  increased  the  frequency 
of  the  pseudo-i4crof/ieca  type  of  sporulation. 

Substitution  of  glucose  for  sucrose  (Medium  C)  did  not  significantly 
alter  the  Ctadosporium:pseudo-Acrotheca  ratio. 
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Use  of  NH^Cl  in  place  of  NaNO^  (Medium  D)  increased  the  frequency 
of  the  pseudo-AcrolAeca  type  of  sporulation. 

Substitution  of  Tryptose  for  NaNO^  (Medium  E)  did  not  change  the 
C tadospor turn: pseudo- Acrotheca  ratio. 

Incorporation  of  yeast  extract  in  the  medium  (Medium  F)  greatly  in¬ 
creased  the  proportion  of  pseudo-i4crot/ieca  conidiophores. 

Use  of  vitamin-free  casein  hydrolysate  instead  of  yeast  extract  (Medium 
G)  did  not  increase  the  production  of  pseudo-Acrot/ieca  conidiophores 
over  that  in  the  basal  medium  (unmodified  Czapek-Dox). 

The  proportion  of  pseudo-i4crotAeca  conidiophores  was  even  greater 
on  yellow  corn-meal  agar  than  on  white  corn  meal. 

Growth  on  various  carbon  and  nitrogen  sources.  After  preliminary 
determination  of  the  growth  rates  of  the  original  19  isolates  on  Sabouraud’s 
glucose  agar  at  room  temperature,  4  isolates  were  selected  for  further 
study:  a  fast-growing  one  (No.S-399H,  10  mm./wk.),  a  moderate  one 
(S-399D,  4.6  mm./wk.),  and  2  slow  ones  (S-399Q,  1  mm./wk.  and  S-399E, 
0.7  mm./wk.). 

First,  the  effects  of  inorganic  versus  organic  nitrogen  and  of  glucose 
versus  sucrose  were  determined  by  growing  them  for  3  weeks  at  30°  C. 
on  the  same  media  used  to  study  sporulation.  By  means  of  a  bar  diagram, 
FIGURE  3  shows  the  rates  of  growth  obtained  on  these  media  and  on 
Sabouraud’s  glucose  agar.  From  these  data  it  becomes  evident  that 
inorganic  nitrogen  (Media  A  to  D)  is  as  suitable  as  organic  (Media  E 
to  F)  for  the  growth  of  these  organisms  (see  also  Montemayor**).  Growth 
was  least  and  slowest  for  all  4  isolates  on  Medium  B,  which  contained 
only  one  tenth  the  amount  of  carbohydrate  present  in  the  other  media. 
Since  Medium  B  also  contained  at  least  10  times  as  much  nitrogen  as 
any  of  the  other  media,  it  may  be  concluded  that  the  amount  of  carbo¬ 
hydrate,  rather  than  the  amount  of  nitrogen,  was  the  factor  that  influenced 
the  rate  of  growth. 

To  investigate  a  wider  range  of  carbon  sources,  the  same  4  isolates 
were  grown  on  12  different  carbohydrates,  chosen  to  include  pentoses, 
hexoses,  disaccharides,  and  polysaccharides.  Eleven  of  the  carbo¬ 
hydrates,  including  9  C.P.  grade  chemicals:  glucose,  fructose,  xylose, 
both  D.  and  L-arabinose,  sucrose,  maltose,  lactose,  and  cellobiose, 
and  2  starches:  soluble  starch  and  corn  starch,  were  incorporated  in 
the  Czapek-Dox  formula  in  a  1  per  cent  concentration.  The  twelfth, 
cellulose,  was  incorporated  as  .macerated  filter  paper  (0.5  per  cent). 
The  inocula  for  these  media  were  small  fragments  of  aerial  growth  taken 
as  usual  from  colonies  on  Sabouraud’s  glucose  agar,  but  here  they  were 
repeatedly  washed  in  sterile  distilled  water  to  avoid  carrying  over 
glucose  from  the  substrate  of  the  parent  culture.  Incubation  again  was 
at  30°  C.  The  results  on  these  carbohydrates  are  illustrated  in  a  bar 
graph  in  figure  4.  As  shown,  all  monosaccharides  tested:  glucose, 
fructose,  xylose,  l-  and  o-arabinose,  supported  growth  of  the  4  isolates 
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Figure  3.  Influence  of  nitrogen  and  carbon  source  on  rates  of  growth  of 
four  selected  isolates  (grouped  according  to  substrate).  Note  that  growth  was 
slowest,  for  all  four  isolates,  on  Medium  B,  containing  one  tenth  the  amount 
of  carbohydrate  in  the  other  media. 

well,  and  at  comparable  rates.  The  same  was  true  of  the  disaccharides 
sucrose  and  maltose,  but  not  of  lactose,  which  supported  somewhat 
less  growth  at  a  slower  rate,  nor  of  cellobiose,  which  supported  only 
meager  and  extremely  slow  growth.  Of  the  polysaccharides,  soluble 
starch  and  corn  starch  also  were  utilized  to  advantage,  supporting  good 
growth  rates;  growth  on  cellulose  was  poorest  of  all.  In  fact,  growth 
was  so  poor  on  this  substrate  that  there  was  doubt  as  to  whether  the 
scant  growth  resulted  actually  from  the  breakdown  of  cellulose  or  from 
traces  of  nutrient  carried  over  with  the  inoculum. 

Growth  and  survival  at  various  temperatures.  To  determine  the  cardinal 
temperatures  affecting  linear  growth,  the  same  4  isolates  selected  for 
the  study  on  nutrients  were  employed.  Growth  rates  were  determined 
from  duplicate  modified  growth-tubes  of  each  organism  incubated  for 
3  weeks  at  5,  10,  15,  *20,  25,  30,  35,  40,  45,  and  50“  C.  These  determi¬ 
nations  are  summarized  in  figure  5. 
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Figure  4.  Influence  of  various  carbohydrates  on  rates  of  growth  of  four 
selected  isolates  (grouped  according  to  substrate).  Note  meager  growth  occurring 
on  cellulose  (see  text). 

As  seen,  no  isolate  grew  at  5"  C.,  but  at  10°  3  grew  to  some  extent, 
but  slowly.  The  fourth  isolate  grew  at  15°  C.;  thereafter  the  slopes 
of  the  growth  rate  curves  for  all  4  isolates  rose  steadily,  though  gently, 
to  the  highest,  that  is,  optimum.  This  lay  in  a  plateau  extending  from 
25  to  30°  C.  for  the  slowest -growing  isolate  (S-399D),  but  was  sharply 
30°  C.  for  isolates  S-399H  and  S-399E,  and  35“  C.  for  isolate  S-399Q. 
Above  the  optimum  temperatures  the  growth  rate  declined  rather  sharply 
to  zero;  none  grew  at  or  above  40°  C. 

When  cultures  not  showing  growth  after  3  weeks  were  returned  to 
room  temperature,  growth  was  resumed  from  inocula  that  had  been  at 
5  and  10'  C.  but  not  at  40,  45,  or  50°  C.  Exposure  for  3  weeks  at  the 
higher  temperatures  had  evidently  killed  all  4  isolates. 

That  this  lethal  effect  was  due  to  temperature  and  not  to  reduced 
oxygen  tension  or  desiccation  was  concluded  from  the  following:  (1) 
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sealing  of  the  tubes  with  Parafilm  had  insured  the  retention  of  adequate 
moisture  and  also  prevented  the  escape  of  air  that  may  have  expanded 
inside  the  tubes  at  the  higher  temperatures;  and  (2)  unpublished  experi¬ 
ments^®  had  shown  that  these  fungi  could  survive  3  weeks  of  total 
deprivation  of  atmospheric  oxygen  at  room  temperature. 

None  of  the  temperatures  tested  induced  formation,  on  Sabouraud’s 
glucose  agar,  of  the  sclerotic  cells  that  characterize  the  parasitic 
phase  of  these  fungi,  showing  that,  unlike  Blastomyces  dermatitidis, 
the  fungi  of  chromoblastomycosis  require  some  factor  other  than  tempera¬ 
ture  to  induce  the  parasitic  phase. 
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Figure  5.  Influence  of  temperature  on  the  rate  of  growth  of  four  selected 
isolates.  Note  absence  of  growth  below  10°  or  above  40°  C.;  optimum  not  at 
37°  C. 


Discussion 

From  the  studies  on  sporulation,  it  appears  well  established  that 
most  of  the  fungi  of  chromoblastomycosis  fall,  on  stable  morphologic 
grounds,  into  three  major  groups:  one  with  sporulation  exclusively  of 
the  Phialophora  type;  another  with  the  Cladosporium  type;  and  a  third, 
in  which  these  two  types  of  sporulation  may  be  represented  together 
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with  the  pseudo-i4crot/]eca  type.  Classification  of  such  triple-sporulating 
isolates  in  a  separate  genus,  as  proposed  by  Carridn,  ^  is  therefore 
justified. 

Although  it  seems  clear  that,  in  the  species  pedrosoi,  production 
of  pseudo-Acrotheca  conidiophores  is  influenced  by  the  concentration 
and  source  of  nitrogen  and  perhaps  also  by  vitamins,  no  substance 
was  found  that  consistently  stimulated  either  the  Cladosporiupi  or  Phial- 
opbora  types  or  altered  the  proportionate  representation  of  the  sporulating 
types  in  any  given  isolate  to  the  extent  of  requiring  a  change  in  its 
taxonomic  position  within  the  group.  Thus  the  sporulating  pattern,  al¬ 
though  variable,  seems  stable  enough  for  a  given  isolate  to  justify 
subdivision  of  the  species  into  varieties. 

Recognition  that  this  variation  can  exist  among  these  pathogens  and 
a  knowledge  of  the  effects  of  culture  media  on  the  relative  proportions 
of  conidiophore  types  are  prerequisites  to  classification. 

Some  of  the  results  on  temperature  deserve  further  comment.  No  growth 
took  place  below  10°  C.  This  minimum  temperature  is  high  compared 
with  that  required  by  most  filamentous  fungi,  and  is  particularly  striking 
when  compared  with  that  tolerated  by  Cladosporium  herbantm.  This 
saprophyte,  closely  resembling  the  fungi  of  chromoblastomycosis  in 
sporulation  and  morphology,  grows  slowly  at  -6°  and  even  slightly  at 
-10°  C.^*^  Whether  ability  to  grow  at  this  low  temperature  distinguishes 
pathogenic  from  saprophytic  Cladosporia  remains  to  be  determined. 

The  optimum  temperature  for  growth  of  these  pathogens  lay  between 
25  and  35°  C.,  a  range  closely  coinciding  with  the  fluctuation  reported 
for  the  human  skin:  from  23  to  34°  C.^  The  maximum  temperature  for 
growth  lay  between  35  and  40°  C.  Since  the  temperature  of  the  inner 
tissues  and  organs  of  the  human  body  is  somewhat  higher  than  37°  C.,^ 
temperature  may  be  a  factor  barring  their  invasion  of  deeper  tissues. 
An  unexplained  exception  is  the  recent  report  of  brain  invasion  by 
Fonsecaea  pedrosoi.  ^  *  The  nonsurvival  of  these  pathogens  at  tempera¬ 
tures  above  40°  C.  suggests  a  possible  method  of  therapy  by  artificially 
raising  the  temperature  of  the  infected  area.  A  3°  rise  in  temperature 
could  be  attained  by  either  dry  or  wet  heat  and  deserves  clinical  trial. 

Summary 

A  study  of  the  effect  of  culture  media  on  the  proportionate  representation 
of  the  three  types  of  conidiophore  in  the  fungi  of  chromoblastomycosis 
was  presented.  Carrion’s  observation  that  corn-meal  agar  stimulates 
the  pseudo-Acrotheca,  and  Czapek-Dox  the  Cladosporium  (Hormoderklrum) 
types  of  sporulation  in  Fonsecaea  pedrosoi  was  confirmed.  Combination 
of  equal  parts  of  corn -meal  and  Czapek-Dox  agars  affected  sporulation 
as  did  corn-meal  agar  alone:  that  is,  pseudo-Acrotiieca  conidiophores 
were  significantly  increased  over  those  shown  on  Czapek-Dox  agar 
alone  by  the  same  isolates.  Increasing  the  concentration  of  inorganic 
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nitrogen  in  Czapek-Dox  tenfold  or  adding  yeast  extract  increased  the 
proportionate  representation  of  pseudo-Acrof/ieca  conidiophores.  Yellow 
corn  meal  was  superior  to  unenriched  white  corn  meal  for  the  induction 
of  this  same  type  of  sporulation.  No  substrate  was  found  to  induce 
isolates  of  Phiatophoia  verrucosa  or  of  Cladosporium  carrionii  to  produce 
any  other  type  of  sporulation  than  the  one  characterizing  their  respective 
genera.  Growth  was  also  studied  on  the  same  media. 

The  cardinal  temperatures  for  growth  of  these  pathogens  were  de¬ 
termined:  the  minimum  was  between  10  and  15°  C.,  the  maximum,  between 
35  and  40°  C.;  the'  optimum,  between  25  and  35°  C.,  depending  on  the 
isolate.  No  growth  occurred  at  or  above  40°  C.,  and  the  inocula  were 
killed  by  a  3-week  exposure  to  temperatures  of  40,  45,  and  50°  C. 

The  possible  application  of  these  observations  to  the  diagnosis  and 
therapy  of  chromoblastomycosis  are  discussed. 
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SECTION  OF  ANTHROPOLOGY 

A  MECHANISM  FOR  MOBILIZING  LABOR  AMONG  THE  KUIKURU 
OF  CENTRAL  BRAZIL* 

Gertrude  E.  Dole 

Columbia  University,  New  York,  N,  Y. 

Robert  L.  Carneiro 

American  Museum  of  Natural  History,  New  York,  N.  Y. 

In  the  normal  course  of  events  all  societies  are  faced  with  certain 
tasks  that  need  to  be  done  and  that  require  the  cooperative  effort  of  a 
large  propbrtion  of  the  society’s  labor  force.  The  means  by  which  this 
labor  force  is  mobilized  depends  on  the  mechanisms  available  in  a  society 
for  recruiting  and  organizing  human  effort.  This  paper  deals  with  the 
mechanism  for  mobilizing  group  labor  used  among  the  Kuikuru  Indians. 

The  Kuikuru,  who  comprise  145  persons,  live  in  a  single  village  at 
the  headwaters  of  the  Xingu  River  in  central  Brazil.  The  basis  of  their 
subsistence  is  slash-and-burn  agriculture,  with  bitter  manioc  as  their 
staple  crop.  Fishing  provides  an  important  dietary  supplement,  but 
hunting  plays  only  a  negligible  role  in  the  quest  for  food. 

Unlike  many  horticultural  groups,  the  Kuikuru  are  quite  sedentary, 
having  occupied  the  same  locale  for  some  ninety  years.  The  village 
itself  consists  of  nine  large,  multi>family  thatched  houses.  Within  each 
house  live  an  average  of  four  nuclear  families.  These  nuclear  families 
are  often,  but  not  always,  related  as  extended  families.  There  are  no 
kinship  units  above  the  extended  family:  no  lineages,  sibs,  or  moieties. 
Thus,  there  are  no  unilineal  kin  groups  through  which  the  activities  of 
large  numbers  of  people  might  be  organized. 

Kuikuru  political  organization  deserves  particular  attention,  since  it 
is  through  political  means  that  in  other  societies  labor  is  often  mobi¬ 
lized.  The  Kuikuru  recognize  a  chief  who  is  the  only  political  official 
in  the  community,  there  being  no  formal  subchiefs  or  house  chiefs.  Very 
little  authority  is  accorded  to  the  chief,  and  his  actual  power  varies  with 
his  personality.  The  present  chief,  Wafd,  exercises  almost  no  leadership. 
The  recognized  functions  of  a  Kuikuru  chief  include  exhorting  people  to 
work  hard  and  to  follow  the  traditional  ways,  representing  the  tribe  in 
dealings  with  outsiders,  and  deciding  when  to  move  the  village.  We 
never  heard  WafiS  exhort  anyone  and,  when  conditions  arose  that  forced 
a  consideration  of  whether  or  not  the  village  should  be  moved,  the 
decision  fell  to  another  man  by  default. 

If  we  ask  why  chieftainship  is  so  weak  among  the  Kuikuru,  the  answer 
must  be  that  the  conditions  that  produce  strong  chiefs  are  absent.  Hunt- 

♦This  paper  was  presented  at  a  meeting  of  the  Section  on  October  27,  1958. 
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ing,  which  often  requires  strict  adherence  to  a  leader’s  orders,  is  all  but 
lacking.  More  significant,  however,  is  the  absence  of  warfare.  In  a 
society  where  warfare  is  frequent  and  important,  subordination  to  the 
orders  of  a  recognized  leader  is  imperative  in  time  of  conflict,  and  often 
it  carries  over  into  peaceful  aspects  of  social  life,  as  well.  The  Kuikuru 
do  not  engage  in  warfare  and  thus  lack  this  stimulus  to  the  development 
of  strong  centralized  political  control. 

Very  few  activities  in  which  the  Kuikuru  engage  require  energetic  and 
forceful  leadership.  However,  there  are  several  that  do  require  large- 
scale  cooperative  labor.  These  include  housebuilding,  the  planting  of 
fields  on  certain  occasions,  carrying  canoes  to  the  lake,  and  fishing  with 
poison.  In  carrying  out  these  activities  some  degree  of  coordination  is 
of  course  necessary,  but  not  a  great  deal. 

In  a  society  such  as  this,  which  lacks  unilineal  kin  groups  with  strong 
leaders  and  political  mechanisms  for  commanding  the  services  of  people, 
how  is  communal  labor  mobilized  when  needed?  Among  the  Kuikuru  the 
individual  who  initiates  the  enterprise  also  mobilizes  the  necessary 
labor. 

When  a  man  needs  help  in  an  undertaking  he  offers  food  and  drink  to 
those  who  will  assist  him.  However,  it  is  not  only  the  prospect  of  food 
and  drink  that  motivates  people  to  participate.  Work  parties  are  festive 
occasions  that  are  entered  into  in  part  for  the  conviviality  they  afford. 
Furthermore,  there  is  probably  the  feeling  that  he  who  willingly  helps 
others  will  be  better  able  to  find  helpers  when  he  himself  needs  them. 
For  these  reasons  it  is  usually  a  simple  matter  to  recruit  a  work  party 
of  twenty  or  thirty  men. 

The  social  mechanism  for  getting  work  done  among  the  Kuikuru  closely 
resembles  their  pattern  of  organizing  ceremonies.  In  this  pattern  three 
sets  of  individuals  respectively  perform  the  roles  of  owners,  askers,  and 
singers.  Each  ceremony  is  owned  by  one  or  more  individuals.  An  owner’s 
permission  must  be  obtained  before  his  ceremony  can  be  performed,  and 
it  is  the  owner  who  pays  the  bills,  as  it  were,  by  furnishing  food  and 
drink  for  his  festival.  It  is  the  askers’  function  to  petition  the  owners  to 
have  their  ceremonies  performed.  Singers  are  those  who  learn  the  songs 
and  dances  specific  to  a  ceremony  and  who  lead  performances  of  them. 
Owners,  askers,  and  singers  all  receive  some  recompense  for  carrying 
out  their  roles.  The  recompense  to  owners  is  primarily  prestige  and  the 
appreciation  of  the  society  for  their  generosity;  the  askers  and  singers 
gain  some  prestige  and,  in  addition,  receive  food  presented  ceremonially. 

Some  festivals  consist  entirely  of  ceremonial  activities,  but  others 
incorporate  work  on  projects  that  are  not  inherently  related  to  ceremoni¬ 
alism.  An  example  of  the  latter  is  the  arrow  ceremony  held  in  conjunction 
with  a  corn  harvest.  A  single  individual,  Tupa,  owned  both  the  arrow 
ceremony  and  the  corn  to  be  harvested.  Otherwise  there  appeared  to  be 
no  relation  between  the  arrow  ceremony  and  the  corn  harvest. 
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The  festival  began  with  a  ritual  in  which  the  askers  requested  Tupa 
to  permit  his  ceremony  to  be  held.  In  exchange  for  food  to  be  furnished 
by  Tupa  for  the  festival,  the  askers  agreed  to  harvest  his  seed  corn.  The 
sequence  of  events  was  as  follows.  First  a  group  of  men  performed  songs 
and  dances  under  the  leadership  of  singers.  Then  the  askers  led  most  of 
the  men  in  cutting  timber  that  they  dressed  and  carried  to  Tupa’s  house 
and  set  up  as  a  frame  on  which  to  hang  seed  corn.  Tupa’s  wife  cooked 
manioc  gruel,  which  she  gave  to  the  askers  in  payment  for  directing  the 
work.  A  few  days  later  they  led  a  work  party  again,  this  time  to  harvest 
Tupa’s  seed  corn.  After  the  corn  was  delivered  to  Tupa’s  house  there 
was  more  dancing.  This  time  Tupa’s  wife  prepared  a  large  quantity  of 
corn  gruel  and  presented  it  to  the  askers  who,  in  turn,  shared  it  with  the 
other  men  who  had  participated  in  the  work  and  festivities. 

This  performance  of  the  arrow  ceremony  combined  two  quite  distinct 
functions.  It  provided  a  repertory  of  secular  and  recreational  songs  and 
dances,  affording  merriment  for  the  entire  community.  In  addition,  it  was 
also  a  means  of  mobilizing  the  cooperative  labor  required  to  reap  a  corn 
harvest  and  build  a  rack  for  storing  it. 

The  two  functions  of  entertainment  and  mobilization  of  labor  are 
combined  in  a  still  more  complex  manner  in  some  Kuikuru  festivals.  An 
example  is  the  sacred  flute  festival.  In  this  festival  two  sets  of  owners 
were  involved.  The  flute  ceremony  itself  is  owned  jointly  by  three  mr-;i, 
while  the  flutes  employed  are  owned  by  another  man.  On  this  occasion 
the  owners  of  the  ceremony  petitioned  the  flute  owner.  Tala,  to  sponsor 
a  festival,  in  return  for  which  they  agreed  to  construct  fish  traps  for  him. 
After  obtaining  Tala’s  consent,  the  askers  led  a  work  party  to  construct 
a  weir  across  a  nearby  stream.  For  this  the  men  of  the  work  party  re¬ 
ceived  food  and  drink  both  from  Tala  and  from  the  festival  askers  them¬ 
selves  in  their  capacity  as  owners  of  the  ceremony.  On  the  following 
day  some  of  the  men  made  basket  traps  to  be  set  in  the  weir,  while  the 
rest  of  the  men  danced  and  sang.  Both  the  men  who  made  the  traps  and 
the  dancers  were  recompensed  with  more  food  furnished  by  Tala.  The 
traps  were  then  ritually  handed  over  to  Tala,  and  for  several  days  there¬ 
after  he  gave  the  fish  caught  in  them  to  the  owner-askers  of  the  festival. 

Like  the  arrow  festival,  this  one  also  had  two  distinct  aspects.  On  the 
one  hand  it  was  an  occasion  for  recreation  and  conviviality.  On  the  other 
it  served  as  a  means  for  organizing  and  directing  economically  produc¬ 
tive  labor. 

In  summary,  the  distinctive  features  of  the  mobilization  of  labor  among 
the  Kuikuru  are:  (1)  its  degree  of  formalization;  (2)  its  independence  of 
kinship  and  political  organization;  and  (3)  its  close  integration  with 
ceremonialism.  We  know  of  no  system  of  mobilizing  labor  elsewhere  in 
tropical  South  America  that  is  comparable. 
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SECTION  OF  BIOLOGY 

CHLORPROPAMIDE  AND  DIABETES  MELLITUS 


Thursday,  September  25, 
Friday,  September  26,  and 
Saturday,  September  27,  1958 


Conference  Chairman:  Martin  Goldner 
Jewish  Chronic  Disease  Hospital,  Brooklyn,  N,  Y. 


THURSDAY,  SEPTEMBER  25,  1958 

PHARMACOLOGICAL  STUDIES  WITH  CHLORPROPAMIDE 

Session  Chairman:  Robert  H.  Williams 
University  of  Washington,  Seattle,  Wash. 

9:00  A.M.  - 

Greetings  from  the  Academy  —  Albert  S.  Gordon,  Chairman,  Section  of 
Biology,  The  New  York  Academy  of  Sciences;  New  York  University, 
New  York,  N.  Y. 

“Preliminary  Pharmacological  Studies  with  Chlorpropamide"  —  Auguste 
Loubatieres,  Laboratory  of  Applied  Physiology,  Faculty  of  Medicine, 
Institute  of  Biology,  Montpellier,  France. 

"The  Mode  of  Action  and  the  Use  of  Oral  Antidiabetic  Compounds”  —  K. 
Lundbaek,  Mediziniske  Universitatetsklinik,  Kommune  Hospital,  Aarhus, 
Denmark. 

“The  Pharmacology  of  Chlorpropamide"  —  Jurg  A.  Schneider,  E.  D. 
Salgado,  and  D.  A.  Jaeger,  Pfizer  Therapeutic  Institute,  Maywood,  N.  J. 

“Hypoglycemic  Sulfonylureas:  Effect  of  Structure  on  Activity"  —  William 
M.  McLamore,  G.  M.  Fanelli,  S.  Y.  P’an,  and  G.  D.  Laubach,  Chas. 
Pfizer  &  Co.,  Inc.,  Brooklyn,  N.  Y. 

“The  Physical  Properties  of  Chlorpropamide  and  Its  Determination  in 
Human  Serum" —  Thomas  Toolan  and  Richard  Wagner,  Jr.,  Chas.  Pfizer 
&  Co.,  Inc.,  Brooklyn,  N.  Y. 

"The  Metabolic  Fate  of  Chlorpropamide  in  Man"  — Philip  Johnson,  Allen 
Hennes,  and  Kelly  West,  University  of  Oklahoma,  Oklahoma  City,  Okla. 
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“The  Relative  Potencies  of  Chlorpropamide  and  Tolbutamide  in  Man”  — 
Kelly  M.  West  and  Stanley  R.  McCampbell,  University  of  Oklahoma, 
Oklahoma  City,  Okla. 

“The  Effects  of  the  Administration  of  Chlorpropamide  upon  the  Carbo¬ 
hydrate  Metabolism  of  Isolated  Tissues”  —  D.  W.  Clarke,  University  of 
Toronto,  Toronto,  Ont.,  Canada. 

“The  in  Vivo  Effect  of  Chlorpropamide  on  Certain  Liver  Enzymes  in 
Rats”  —  Martin  D.  Sass  and  Milton  B.  Handelsman,  Veterans  Administra¬ 
tion  Hospital,  Brooklyn,  N.  Y.,  and  State  University  of  New  York,  N.  Y. 

“Effects  of  Chlorpropamide  in  Vitro  Compared  with  Those  of  Other 
Hypoglycemic  Agents”— Albert  Renold,  Gaston  Zahnd,  Bernard  Jean- 
renaud,  and  Buris  Boshell,  Harvard  Medical  School,  Peter  Bent  Brigham 
Hospital,  and  Baker  Clinic  Research  Laboratories,  New  England  Deacon¬ 
ess  Hospital,  Boston,  Mass. 


METABOLIC  STUDIES 

Session  Chairmen:  Max  Miller 
Weslem  Reserve  University,  Cleveland,  Ohio 

2:00  P.M.  - 

“The  Effect  of  Tolbutamide  on  the  Diabetogenic  Action  of  Somatotropin” 

—  I.  A.  Mirsky,  University  of  Pittsburgh,  Pittsburgh,  Pa. 

“Insulin  Degradation  and  Factors  Influencing  It”  —  Robert  Williams, 
University  of  Washington,  Seattle,  Wash. 

“Determination  of  the  Rate  of  Insulin  Destruction  in  Vivo”  —  Thaddeus 
E.  Prout  and  leuan  E.  Evans,  Johns  Hopkins  University,  Baltimore,  Md. 

“A  Comparison  of  the  Influence  of  Tolbutamide  and  Small  Doses  of  In¬ 
sulin  on  the  Splanchnic  Output  and  Peripheral  Uptake  of  Glucose  in  Man” 

—  James  W.  Craig,  William  R.  Drucker,  Max  Miller,  and  Hiram  Woodward, 
Jr.,  Western  Reserve  University,  Cleveland,  Ohio. 

“The  Relationship  Between  the  Mechanism  of  Action  of  the  Sulfonylureas 
and  the  Secretion  of  Insulin  into  the  Portal  Circulation”  —  Leonard 
Madison,  Roger  Unger,  and  Norman  Kaplan,  The  University  of  Texas 
Southwestern  Medical  School,  and  the  Veterans  Administration  Hospital, 
Dallas,  Tex. 

“Insulin-  and  Tolbutamide-Induced  Changes  in  the  Glucose  Output  of  the 
Liver”  — Per  Schambye  and  Finn  Tarding,  Novo  Terapeutisk  Laboratorium 
A/S,  Copenhagen,  Denmark. 

“A  Comparison  of  the  Metabolic  Effects  of  Insulin,  Chlorpropamide,  and 
Other  Hypoglycemic  Substances”  —  Piero  Foa,  Giorgio  Galansino,  Giu- 
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seppe  D'Amico,  and  Doris  Kanameishi,  The  Chicago  Medical  School, 
Chicago,  Ill. 

“Effect  of  Chlorpropamide  on  Intermediary  Metabolism  in  Humap  Sub¬ 
jects”  —  Harold  Dobson,  Hooshang  Guilak,  and  James  Greene,  Baylor 
University  College  of  Medicine,  Houston,  Tex. 

“Metabolic  Effects  of  Sulfonylurea  Derivatives  in  Selected  Diabetic  Sub¬ 
jects”  —  Joseph  L.  Izzo,  University  of  Rochester  Medical  Center,  Ro¬ 
chester,  N.  Y. 

“Metabolic  Studies  of  Chlorpropamide  in  Normal  Men  and  in  Diabetic 
Subjects”  —  Raymond  E.  Knauff,  Stefan  S.  Fajans,  Eduardo  Ramirez,  and 
Jerome  W.  Conn,  University  of  Michigan  Medical  School,  Ann  Arbor,  Mich. 


FRIDAY,  SEPTEMBER  26,  1958 

CLINICOMETABOLIC  STUDIES 

Session  Chairman:  Edward  Tolstoi 
Cornell  University  Medical  College,  New  York,  N.  Y. 


9:00  A.M.  - 

“Report  of  Studies  with  Chlorpropamide  in  Patients  with  Diabetes”  — 
Alexander  Marble,  William  Hadley,  and  Avedis  Khachadurian,  Joslin 
Clinic  and  Baker  Clinic  Research  Laboratory,  New  England  Deaconess 
Hospital,  Boston,  Mass. 

“The  Use  of  Chlorpropamide  in  Diabetes  Mellitus  in  the  Usual  Diabetic 
Patients  and  in  the  Primary  and  Secondary  Tolbutamide  Failures”  — 
Samuel  Sugar,  Lawrence  Thomas,  and  Serkis  Tatlier,  George  Washington 
University  Division,  District  of  Columbia  General  Hospital,  Washington, 
D.  C.,  and  Prince  George’s  General  Hospital,  Cheverly,  Md. 

“A  Laboratory  and  Clinical  Study  of  Chlorpropamide  in  Ambulatory 
Diabetics”  —  Milton  B.  Handelsman,  Leon  Levitt,  and  Matthew  F. 
Calabretta,  Long  Island  College  Hospital,  Brooklyn,  N.  Y. 

“Experiences  with  Tolbutamide  and  Chlorpropamide  in  Tuberculous 
Diabetic  Patients”  —  Francis  Segarra,  David  Sherman,  and  Benson 
Charif,  Boston  Tuberculosis  Sanatorium,  Mattapan,  Mass. 

“The  Role  of  a  Tolbutamide  Tolerance  Test  in  the  Detection  of  the  Mild 
Diabetic  State:  A  Preliminary  Report”  —  Harold  Zarowitz  and  Benjamin 
Eis,  Jewish  Hospital  of  Brooklyn,  Brooklyn,  N.  Y. 

“A  Clinical  Comparison  of  Chlorpropamide  and  Tolbutamide”  —  George 
J.  Magid,  David  E.  Dorosin,  Herbert  C.  Moffitt,  and  Peter  H.  Forsham, 
University  of  California  Medical  School,  San  Francisco,  Calif,  and  Nation¬ 
al  Institute  of  Arthritis  and  Metabolic  Diseases,  Bethesda,  Md. 
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“Experiences  with  Chlorpropamide  with  Reference  to  its  Intermittent 
Use”  —  Farid  Fuleihan  and  Calvin  H.  Plimpton,  American  University  of 
Beirut,  Beirut,  Lebanon. 

“Clinical  Experience  with  Chlorpropamide”  —  Barnett  Greenhouse, 
Grace-New  Haven  Community  Hospital,  New  Haven,  Conn. 


CLINICOMETABOLIC  STUDIES 

Session  Chairman:  Martin  Goldner 
Jewish  Chronic  Disease  Hospital,  Brooklyn,  N.  Y. 


2:00  P.M.  - 

“Clinical  and  Pharmacological  Comparison  of  Chlorpropamide  and  Other 
Sulfonylureas”  —  J.  M.  Stowers,  R.  B.  Hunter,  and  Lorna  W.  Constable, 
University  of  St.  Andrews,  Dundee,  Scotland. 

“One  Year  of  Clinical  Experience  with  Chlorpropamide  in  More  than  One 
Hundred  Diabetic  Patients”  —  Zeb  Burrell,  Jr.,  Alberto  Martinez,  and 
Lenette  Burrell,  Milledgeville  State  Hospital,  Milledgeville,  Ga. 

“The  Correlation  Between  Oral  Dosage,  Blood  Levels,  and  Clinical  and 
Metabolic  Activity  of  Chlorpropamide  in  the  Treatment  of  Diabetes  Mel- 
litus”  —  Samuel  B.  Beaser,  Harvard  Medical  School,  Boston,  Mass. 

“Clinical  Experiences  with  Chlorpropamide,  Especially  in  Relation  to 
Previous  Carbutamide  and  Tolbutamide  Therapy”  —  H.  A.  Heinsen, 
Waldkrankenhaus,  Zeven/Aspe,  Germany. 

‘'Clinical  Observations  with  Chlorpropamide  in  Diabetes  Mellitus”  — 
Garfield  G.  Duncan  and  Guy  L.  Schless,  University  of  Pennsylvania, 
Pennsylvania  Hospital,  Benjamin  Franklin  Clinic,  Philadelphia,  Pa. 

“Observations  on  the  Mode  of  Action  and  Clinical  Effects  of  Chlorpropa¬ 
mide  in  Diabetes  Mellitus”  —  Carroll  M.  Leevy,  Abraham  Tomow,  Philip 
Greenberg,  and  Myra  Zinke,  Seton  Hall  University,  Jersey  City,  N.  J. 

“Clinical  Experiences  with  Chlorpropamide:  A  Double  Blind  Study”  — 
Charles  T.  Lee,  Jr.,  Guy  L.  Schless,  and  Garfield  G.  Duncan,  University 
of  Pennsylvania  and  Pennsylvania  Hospital,  Philadelphia,  Pa. 

“Long-Term  Therapy  with  Chlorpropamide”  —  A.  W.  Alvi  and  J.  P.  Mac- 
Lean,  St.  Boniface  Hospital,  St.  Boniface,  Manitoba,  Canada. 


PAPERS  TO  BE  READ  BY  TITLE  ONLY 

“Chlorpropamide  and  Glucose  Metabolism  of  Human  Skin”  —  Bernard 
Appel,  Mauray  J.  Tye,  and  Gladys  Friedler,  Tufts  University  and  The 
Boston  City  Hospital,  Boston,  Mass. 
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"Clinical  Evaluation  of  Chlorpropamide  in  Diabetes  Mellitus'*  —  Ismael 
Canessa,  Sergio  Valiente,  and  Iris  Mella,  Hospital  San  Juan  de  Dios, 
Santiago,  Chile. 

“The  Role  of  the  Liver  in  the  Early  Treatment  of  Diabetes  with  P-607’’ 
—  C.  Cardenas-Pupo,  University  of  Havana,  Havana,  Cuba. 

“Effect  of  Chlorpropamide  (P-607)  in  Diabetic  Patients  and  Normal  Sub¬ 
jects’’  —  L.  J.  Cardonnet,  J.  J.  Staffieri,  D.  Eberhardt,  and  R.  R.  Berli, 
Institute  of  Endocrinology  and  Nutrition,  British  Hospital,  Rosario, 
Argentina. 

“Blood  Levels  of  Chlorpropamide  in  Normal  Men  Following  Chronic 
Administration”  —  Michael  Carlozzi,  Domenic  lezzoni,  and  Lawrence 
Silver,  Chas.  Pfizer  &  Co.,  Inc.,  Brooklyn,  N.  Y. 

“Sulfodrogas  en  el  Tratamiento  de  la  Diabetes”  —  P.  Landabure,  Carlos 
Delbue,  Rafael  Camerini-Davalos,  Carlos  Alvarina,  Nestor  Serrantes, 
Gregorio  Waissman  (Buenos  Aires),  Adolfo  Loredo  (Cordoba),  Enrique 
Dussel  and  Fernando  Chiquitti  (Mendoza),  and  A.  Cabarrou  (La  Plata), 
Instituto  Nacional  de  Nutricion,  Argentina. 

“Preliminary  Clinical  and  Experimental  Studies  with  Chlorpropamide  in 
Diabetes  Mellitus”  —  Ewen  Downie,  Joseph  Bornstein,  and  Harald 
Breidahl,  University  of  Melbourne,  Australia. 

“The  Effect  of  Chlorpropamide  on  Alloxan  Diabetes  in  Mice”  — Francisco 
Grande  and  Carlos  Martinez,  University  of  Minnesota,  Minneapolis,  Minn. 

“The  Effects  of  Tolbutamide  and  Chlorpropamide  on  Patients  Exhibiting 
Jaundice  as  a  Result  of  Previous  Chlorpropamide  Therapy”  —  Harvey 
Hamff,  Harold  Ferris,  Edwin  Evans,  and  Harold  Whiteman,  Emory  Univer¬ 
sity,  Emory  University,  Ga. 

“Studies  on  the  Use  of  Chlorpropamide  in  Patients  with  Diabetes  Mel¬ 
litus”  —  N.  Sheldon  Skinner,  Jr.  and  S.  Richardson  Hill,  Jr.,  University 
of  Alabama  Medical  Center  and  the  Veterans  Administration  Hospital, 
Birmingham,  Ala. 

“Clinical  Experience  with  Chlorpropamide  in  the  Management  of  Dia¬ 
betes  Mellitus”  —  A.  Gorman  Hills  and  William  A.  Abelove,  University  of 
Miami  School  of  Medicine,  Miami,  Fla. 

“Clinical  and  Experimental  Studies  of  Chlorpropamide  in  Diabetes  Mel¬ 
litus,  in  Normal  Individuals  and  in  Nondiabetics  with  Hepatic  Disease”  — 
B.  Knick,  University  Medical  Clinic,  Mainz,  Germany. 

“Experiences  with  Chlorpropamide,  Especially  in  the  Brittle  Diabetic” 
—  Joseph  Lowenthal,  Carl  Ross,  and  William  Tally,  Duval  Medical  Center, 
Jacksonville,  Fla. 

“A  Preliminary  Metabolic  and  Clinical  Evaluation  of  Chlorpropamide”  — 
J.  M.  Baertl,  J.  E.  Owens,  and  G.  J.  Gabuzda,  Western  Reserve  Univer¬ 
sity  School  of  Medicine  at  Cuyahoga  County  Hospital,  Cleveland,  Ohio. 
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*'Cloropropaniida  —  Una  Nueva  Sulfonilurea  en  el  Tratamiento  de  la 
Diabetes.  Estudio  de  29  Cases*’  —  Alfredo  Piazza  and  Walter  Chanamd, 
Hospital  Obrero  Lime,  Lima,  Peru. 

“Preliminary  Report  on  the  Treatment  of  Diabetis  Mellitus  with  P-607”  — 
M.  Ruiz-Guia,  Venezuelan  Diabetic  Association  Center,  Caracas,  Vene¬ 
zuela. 

“Considerations  on  Control  Norms  to  Evaluate  Results  of  Treatment  in 
Diabetis  Mellitus”  —  M.  Ruiz-Guia,  Venezuelan  Diabetic  Association 
Center,  Caracas,  Venezuela. 

“The  Clinical  Results  of  the  Treatment  of  Diabetes  Mellitus  with  Chlor¬ 
propamide”  —  Ignacio  de  Salcedo  and  Filomeno  Borges,  University  of 
Oporto,  Portugal. 

“Tolerance  for  Alcohol  in  Patients  on  Chlorpropamide”  —  Saverio  Signor¬ 
elli,  Istituto  Patalogia,  University  of  Catania,  Catania,  Italy. 

“The  Treatment  of  Diabetes  Mellitus  in  Areas  of  Nutritional  Deficiency” 
—  Agerico  B.  M.  Sison,  Angel  A.  Florentin,  and  Herminio  J.  Germar,  Uni¬ 
versity  of  the  Philippines,  Manila,  Philippines. 

“The  Problem  of  Diabetes  in  the  Chinese  Population  and  the  Impact  of 
Oral  Antidiabetics  on  its  Management”  —  Ho  Yuen,  Singapore  General 
Hospital,  Singapore,  Malaya. 

“Clinicotherapeutic  Evaluation  of  Chlorpropamide,  New  Sulfonylurea 
Derivate,  in  the  Treatment  of  Diabetes  Mellitus”  —  P.  Serrano,  National 
Institute  of  Cardiology  and  Hospital  Colonia,  Mexico,  D.F.,  Mexico. 


SATURDAY,  SEPTEMBER  27,  1958 

CLINICOMETABOLIC  STUDIES 

Session  Chairman:  Garfield  Duncan 
University  ot  Pennsyivsnis,  Pennsylvania  Hospital,  and  Benjamin  Franklin 
Clinic,  Philadelphia,  Pa. 


9:00  A.M.  - 

“Clinical  Studies  with  Chlorpropamide”  —  Edward  Tolstoi,  Cornell  Uni¬ 
versity  Medical  College,  New  York,  N.  Y. 

“The  Use  of  Chlorpropamide  in  Brittle  and  Poorly  Controlled  Diabetes 
Mellitus”  —  Harold  Dobson,  Hooshang  Guilak,  R.  E.  Carter,  Hunter 
Montgomery,  and  James  Greene,  Baylor  University  College  of  Medicine, 
Houston,  Tex. 

“Advantages  and  Disadvantages  in  Changing  Diabetic  Patients  from 
Tolbutamide  to  Chlorpropamide”  — Josef  Bloch  and  Arnold  Lenhardt, 
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Department  for  Metabolic  Diseases,  Krankenhaus  der  Stadt  Wien-Lainz, 
Vienna,  Austria. 

“Chlorpropamide  in  the  Management  of  the  Adult  Diabetic  Patient"  — 
Norman  W.  Drey,  Barrett  L.  Taussig,  Jim  Waterfield,  and  Robert  Rubin, 
The  Research  Institute  of  The  Jewish  Hospital  of  St.  Louis,  St.  Louis, 
Mo. 

“Sites  and  Intensity  of  Chlorpropamide  Action"  — Thaddeus  S.  Danowski, 
University  of  Pittsburgh,  Pittsburgh,  Pa. 

“The  Influence  of  Chlorpropamide  upon  Spontaneous  and  Postpancrea¬ 
tectomy  Diabetes"  —  Kermit  Pines,  Medical  College,  Columbia  Univer¬ 
sity,  New  York,  N.  Y. 

“The  Effects  of  Chlorpropamide  on  Endocrine  Function  in  Patients  with 
Diabetes  Mellitus  and  Its  Effects  in  Other  Endocrine  Disorders"  —  George 
J.  Hamwi,  Thomas  G.  Skillman,  Fred  Kruger,  and  Lucy  R.  Freedy,  De¬ 
partment  of  Medicine,  Ohio  State  University,  Columbus,  Ohio. 

“  Clinical  Experience  in  the  Use  of  N-Propyl-N'-(P"Chlorobenzenesulfonyl)- 
urea  (P-607)  in  the  Treatment  of  Diabetes  Mellitus"—  J.  A.  Garcfa  Reyes, 
J.  A.  Pena,  E.  Barroso,  and  F.  Anton,  Hospital  de  Nutricion,  Mexico, 
D.  F.,  Mexico. 

“A  Summation  of  the  Symposium"  —  Charles  H.  Best,  Charles  H.  Best 
Institute,  Toronto,  Ont.,  Canada. 
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SECOND  CONFERENCE 

on 

PHYSICOCHEMICAL  MECHANISM  OF  NERVE  ACTIVITY 

Thursday,  October  2,  and 
Friday,  October  3,  1958 

arid 

SECOND  CONFERENCE 

on 

MUSCULAR  CONTRACTION 

Friday,  October  3,  and 
Saturday,  October  4,  1958 


SECOND  CONFERENCE  ON  PHYSICOCHEMICAL 
MECHANISM  OF  NERVE  ACTIVITY 

Conference  Chairman:  David  A.  Nachmansohn 
College  of  Physicians  and  Surgeons,  Columbia  University,  New  York,  N,  Y, 

THURSDAY,  OCTOBER  2,  1958 

PHYSICAL  AND  CHEMICAL  ASPECTS  OF  NERVE 
IMPULSE  CONDUCTION 

Session  Chairman:  David  A.  Nachmansohn 
College  of  Physicians  and  Surgeons,  Columbia  University,  New  York,  N,  Y. 

9:00  A.M.  - 

Greetings  from  the  Academy  —  Albert  S.  Gordon,  Chairman,  Section  of 
Biology,  The  New  York  Academy  of  Sciences;  New  York  University,  New 
York,  N.  Y. 

Introductory  Remarks  —  David  A.  Nachmansohn,  College  of  Physicians 
and  Surgeons,  Columbia  University,  New  York,  N.  Y. 

“Ion  Movements  During  Nerve  Activity”  —  Andrew  F.  Huxley,  Cambridge 
University,  Cambridge,  England. 

“Synaptic  Excitation  and  Inhibition”  —  John  C.  Eccles,  The  John  Curtin 
School  of  Medical  Research,  Australian  National  University,  Canberra, 
Australia. 
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“Is  the  Resting  Potential  of  Ranvier  Nodes  a  Potassium  Potential?”  — 
Robert  Staempfli,  Physiologisches  Institut  der  Universitat  des  Saar- 
landes,  Saarbriicken,  The  Saar,  Germany. 

Session  Chairman:  Ernst  Chain 
latituto  Superiore  di  Sanita,  Rome,  Italy 


2:00  P.M.  - 

“Ion  Movement  Studied  with  Single  Isolated  Electroplax”  —  Ernest 
Schoffeniels,  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York,  N.  Y. 

“Design  of  a  Nerve  Gas  Antidote  on  the  Basis  of  Molecular  Complemen* 
tariness”  — Irwin  B.  Wilson,  College  of  Physicians  and  Surgeons,  Colum¬ 
bia  University,  New  York,  N.  Y. 

“Recent  Progress  in  Intermediary  Carbohydrate  Metabolism  of  Brain  and 
Muscle”  —  Ernst  Chain,  Istituto  Superiore  di  Sanitd,  Rome,  Italy. 


FRIDAY,  OCTOBER  3,  1958 

NEUROMUSCULAR  AND  SYNAPTIC  TRANSMISSION 

Session  Chairman:  Yngve  Zotterman 
KtMigl.  Veterinarhogakolan,  Stockholm,  Sweden 


9:00  A.M.  - 

“Structure  of  the  Neuromuscular  Junction”  —  Rene  Couteaux,  Labora- 
toire  de  Biologie  Animate,  University  of  Paris,  Paris,  France. 

“Some  Ionic  Factors  which  Influence  the  Action  of  Acetylcholine  at  the 
Muscle  End  Plate  Membrane”  —  William  L.  Nastuk,  College  of  Physicians 
and  Surgeons,  Columbia  University,  New  York,  N.  Y. 

“The  Presynaptic  Element  in  Neuromuscular  Transmission”  —  Walter  F. 
Riker,  Cornell  University  Medical  College,  New  York,  N.  Y. 

"Studies  on  the  Mechanism  of  Curarisation”  — Carlos  Chagas,  Instituto 
de  Biofisice,  University  of  Brazil,  Avenue  Pasteur,  Rio  de  Janeiro, 
Brazil. 

SENSORY  RECEPTORS 

Session  Chairman:  Robert  Staempfli 
Phyaiologiachea  laatitut  der  Universitat  des  Saarlandes,  Saarbrucken, 

The  Saar,  Germany 

2:00  P.M.  - 

"Nervous  Mechanism  of  Taste”  —  Yngve  Zotterman,  Kungl.  Veterinar- 
hogskolan,  Stockholm,  Sweden. 
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"The  Generation  of  Electric  Activity  in  a  Nerve  Ending”  —  Werner  R. 
Loewenstein,  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York,  N.  Y. 


SECOND  CONFERENCE  ON  MUSCULAR  CONTRACTION 
Honorary  Chairman:  Wallace  O.  Fenn 
Conference  Chairman:  Alexander  Sandow 

New  York  University,  New  York,  N.  Y, 


FRIDAY,  OCTOBER  3,  1958 

MUSCLE  FIBERS  AND  FIBRILS 

Session  Chairman:  Wallace  O.  Fenn 
University  of  Rochester  School  of  Medicine  and  Dentistry,  Rochester,  N.  Y, 

8:00  P.M.  - 

Introductory  Remarks  —  Alexander  Sandow,  New  York  University,  New 
York,  N.  Y. 

“Structural  Basis  of  Contraction  Mechanism  in  Muscle”  —  H.  E.  Huxley 
and  Jean  Hanson,  University  College,  London,  England. 

"The  Relaxation  of  the  Contracted  Actomyosin  System”  —  Hans  H. 
Weber,  Max  Planck  Institute  for  Physiology,  Heidelberg,  Germany. 


SATURDAY,  OCTOBER  4,  1958 

EXCITATION-CONTRACTION  COUPLING 

Session  Chairman:  Alexander  Sandow 
New  York  University,  New  York,  N.  Y, 


9:00  A.M.  - 

"Impulse  Propagation  and  Refractory  Period  in  Striated  Muscle  Fibers” 
-  Fritz  Buchtal,  Institute  of  Neurophysiology,  University  of  Copenhagen, 
Copenhagen,  Denmark. 

“Local  Activation  of  Muscle”  —  Andrew  F.  Huxley,  Cambridge  Univer¬ 
sity,  Cambridge,  England. 

“Studies  on  Excitation-Contraction  Coupling”  —  Arpad  Csapo,  The 
Rockefeller  Institute  for  Medical  Research,  New  York,  N.  Y. 
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MECHANOCHEMISTRY 


Session  Chairman:  Teru  Hayashi 
Columbia  University,  New  York,  N,  Y. 


2:00  P.M.  - 

“The  Energy  Supply  for  Muscle  Contraction”  —  R.  E.  Davies,  D.  Cain, 
and  A.  M.  Delluva,  University  of  Pennsylvania  Medical  School,  Philadel* 
phia.  Pa. 

“Muscular  Contraction  and  Response  of  Cytochrome  Chain”  —  Britton 
Chance,  Eldridge  Reeves  Johnson  Foundation  for  Medical  Research, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

“Relaxing  Factor  of  Muscle”  —  John  Gergely,  Massachusetts  General 
Hospital,  Boston,  Mass. 

Discussent:  Franz  F.  Jobsis,  Eldridge  Reeves  Johnson  Foundation  for 
Medical  Research,  University  of  Pennsylvania,  Philadel¬ 
phia,  Pa. 


TRANSACTIONS 


TROPHOBLAST  AND  ITS  TUMORS 

Friday,  October  10  and 
Saturday,  October  11,  1958 

Conference  Chairman:  William  B.  Ober 
Knickerbocker  Hospital,  College  ot  Physicians  and  Surgeons,  Columbia 
University,  Albert  Einstein  College  of  Medicine,  Yeshiva  University, 

New  York,  N.  Y. 

FRIDAY,  OCTOBER  10,  1958 

FUNDAMENTAL  CONCEPTS 

Session  Chairman:  Carl  G.  Hartman 
Ortho  Research  Foundation,  Raritan,  N.  J. 

9:00  A.M.  - 

Greetings  from  the  Academy  —  Albert  S.  Gordon,  Chairman,  Section  of 
Biology,  The  New  York  Academy  of  Sciences,  New  York  University,  New 
York,  N.  Y. 

Introduction  to  the  Conference: 

“Historical  Perspectives  on  Trophoblast  and  Its  Tumors”  —  William  B. 
Ober,  Knickerbocker  Hospital,  College  of  Physicians  and  Surgeons, 
Columbia  University,  Albert  Einstein  College  of  Medicine,  Yeshiva  Uni¬ 
versity,  New  York,  N.  Y. 

“The  Biology  of  Trophoblast”  —  Bent  G.  Boving,  Carnegie  Institution  of 
Washington,  Department  of  Embryology,  Baltimore,  Md. 

“Proliferative  Changes  in  the  Trophoblast  Following  Ovariectomy  and 
Fetectomy  in  the  Rat”  — Robert  W.  Noyes,  Stanford  University  School 
of  Medicine,  New  Haven,  Conn. 

“Hormonal  Actions  of  Chorionic  Gonadotrophin”  —  Joseph  T.  Velardo, 
Yale  University  School  of  Medicine,  New  Haven,  Conn. 

Discussion  Leader:  Carl  G.  Hartman,  Ortho  Research  Foundation,  Raritan, 
N.  J. 

HYDATIDIFORM  MOLE 

Session  Chairman:  Hugh  G.  Grady 
Seton  Hall  College  of  Medicine  and  Dentistry,  Jersey  City,  N.  J. 

2:00  P.M.  - 

“Genesis  of  Hydatidiform  Mole:  Old  and  New  Concepts”  —  Henry  W. 
Edmonds,  Washington  Hospital  Center,  Washington,  D.  C. 

“Problems  in  the  Classification  of  Hydatidiform  Mole”  —  J.  Smalbraak, 
Haarlem,  The  Netherlands. 
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“Management  of  Patients  with  Hydatidiform  Mole”  —  C.  Lee  Buxton, 
Yale  University  School  of  Medicine,  New  Haven,  Conn. 

“Chorionic  Gonadotrophin  Determinations  in  Patients  with  Hydatidiform 
Mole  and  Choriocarcinoma”— Eleanor  Delfs,  The  Johns  Hopkins  Hospital, 
Baltimore,  Md. 

Discussion  L&adee:  Hugh  G.  Grady,  Seton  Hall  College  of  Medicine  and 
Dentistry,  Jersey  City,  N.  J. 


SATURDAY,  OCTOBER  11,  1958 

TROPHOBLASTIC  TUMORS 

Session  Chairman:  John  I.  Brewer 
N orthweatem  University  School  of  Medicine,  Chicago,  III, 

9:00  A.M.  - 

“Chorioadenoma  Destruens”— Ronald  R.  Greene,  Northwestern  University 
School  of  Medicine,  Chicago,  Ill. 

“Choriocarcinoma  in  the  Female”  — W.  Wallace  Park,  Queen's  College, 
(University  of  St.  Andrews),  Dundee,  Scotland. 

“Choriocarcinoma  in  the  Male”  — Nathan  B.  Friedman,  Cedars  of  Lebanon 
Hospital  and  University  of  Southern  California,  Los  Angeles,  Calif. 

Discussion  Leader:  John  I.  Brewer,  Northwestern  University  School  of 
Medicine,  Chicago,  111. 

Session  Chairman:  Gordon  W.  Douglas 
New  York  Vniveraity  College  of  Medicine,  New  York,  N.  Y. 

2:00  P.M.  - 

“Geographic  Variation  in  the  Occurrence  of  Hydatidiform  Mole,  and 
Choriocarcinoma”  —  Lalla  Iverson,  Armed  Forces  Institute  of  Pathology, 
Washington,  D.  C. 

“Natural  History  of  Choriocarcinoma  Ftoblems  of  Immunity  and  Spon¬ 
taneous  Regression”  —  Wadi  A.  Bardawil  and  Benjamin  L.  Toy,  St. 
Margaret’s  Hospital,  Boston,  Mass. 

“Chemotherapy  of  Choriocarcinoma  and  Related  Trophoblastic  Tumors” 
—  Roy  Hertz,  Delbert  M.  Bergenstal,  Mortimer  B.  Lipsett,  and  Ralph 
Reisfeld,  National  Cancer  Institute,  Public  Health  Service,  Bethesda, 
Md. 

Discussion  Leader:  Gordon  W.  Douglas,  New  York  University  College  of 
Medicine,  New  York,  N.  Y. 
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ENZYMES  OF  POLYNUCLEOTIDE  METABOLISM 

Thursday,  October  16, 

Friday,  October  17,  and 
Saturday,  October  18,  1958 

Conference  Chairman:  Jay  S.  Roth 
Hahnemann  Medical  College,  Philadelphia,  Pa. 


THURSDAY,  OCTOBER  16,  1958 
CRYSTALLINE  PANCREATIC  RIBONUCLEASE 

Session  Chairman:  C.  B.  Anfinsen,  Jr. 

National  Heart  Institute,  Public  Health  Service,  Bethesda,  Md. 


9:00  A.M.  - 

Greetings  from  the  Academy  —  Albert  S.  Gordon,  Chairman,  Section  of 
Biology,  The  New  York  Academy  of  Sciences,  New  York,  N.  Y.;  New 
York  University,  New  York,  N.  Y. 

Introductory  Remarks  —  C.  B.  Anfinsen,  Jr.  National  Heart  Institute, 
Public  Health  Service,  Bethesda,  Md. 

“The  Relationship  of  Structure  to  Function  in  Ribonuclease”  —  Fred  H. 
White,  Jr.  and  Christian  B.  Anfinsen,  National  Heart  Institute,  Public 
Health  Service,  Bethesda,  Maryland. 

“Immunochemical  Reactions  Involving  Ribonuclease”  —  Ray  K.  Brown, 
J.  Durieux,  R.  Delaney,  E.  Leikhim,  and  B.  J.  Clark,  Division  of  Labora¬ 
tories  and  Research,  New  York  State  Department  of  Health,  Albany,  N.  Y. 

“Some  Properties  of  Yeast  Ribonucleic  Acid  and  Ribonuclease”  —  George 
Kalnitsky,  J.  P.  Hummel,  C.  Dierks,  H.  Resnick,  L.  B.  Barnett,  and  J. 
R.  Carter,  College  of  Medicine,  State  University  of  Iowa,  Iowa  City,  Iowa. 

Discussants:  Sherman  R.  Dickman,  University  of  Utah  College  of  Medi¬ 
cine,  Salt  Lake  City,  Utah. 

Anwar  Hakim,  Miami  Heart  Institute,  Miami,  Fla. 

William  F.  Harrington,  National  Heart  Institute,  Public 
Health  Service,  Bethesda,  Md. 

C.  W.  H.  Hirs,  Rockefeller  Institute  for  Medical  Research, 
New  York,  N.  Y. 

Fred  Karush,  School  of  Medicine,  University  of  Pennsyl¬ 
vania,  Philadelphia,  Pa. 
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INTRACELLULAR  RIBONUCLEASES 


Session  Chairman:  Jay  S.  Roth 
Hahnemann  Medichl  Cottage,  Phitadetphia,  Pa. 


2:00  P.M.  - 

Introductory  Remarks  —  Jay  S.  Roth,  Hahnemann  Medical  College,  Phila¬ 
delphia,  Pa. 

“Studies  in  the  Distribution  of  Intracellular  Ribonucleases”  —  Gaston 
de  Lamirande  and  Claude  Allard,  Montreal  Cancer  Institute  Research 
Laboratories,  Montreal,  Canada. 

“Chromatographic  Investigations  of  Mouse  Pancreas  Ribonucleases*'  — 
Sherman  R.  Dickman  and  Gene  A.  Morrill,  University  of  Utah  College  of 
Medicine,  Salt  Lake  City,  Utah. 

“Purification  and  Characterization  of  the  Ribonucleases  of  Calf  Spleen” 
—  Mary  E.  Maver,  Elbert  A.  Peterson,  Herbert  A.  Sober,  and  Antoinette  E. 
Greco,  Laboratory  of  Biochemistry,  National  Institutes  of  Health,  Public 
Health  Service,  Bethesda,  Md. 

“Comparative  Studies  on  Tissue  Ribonucleases”  —  Jay  S.  Roth,  Hahne¬ 
mann  Medical  College,  Philadelphia,  Pa. 

“Liver  Ribonucleases”  —  Eric  Reid  and  James  T.  Nodes,  Chester  Beatty 
Research  Institute,  Royal  Marsden  Hospital,  London,  England. 

Discussants:  C.  3.  Anfinsen,  Jr.,  National  Heart. Institute,  Public  Health 
Service,  Bethesda,  Md. 

L.  A.  Heppel,  National  Institute  or  Arthritis  and  Metabolic 
Diseases,  Public  Health  Service,  Bethesda,  Md. 

Anwar  Hakim,  National  Childrens’  Cardiac  Hospital, 
Miami,  Fla. 


Moderator:  C.  B.  Anfinsen,  Jr. 

Nationat  Heart  Institute,  Pubtic  Heatth  Service,  Bethesda,  Md. 


8:00  P.M.  - 

Round  Table  Discussion  —  “The  Relationship  of  Enzyme  Heterogeneity 
to  Specificity” 
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FRIDAY,  OCTOBER  17,  1958 
POLYNUCLEOTIDE  PHOSPHORYLASES 


Session  Chairman:  L.  A.  Heppel 

National  Institute  of  Arthritis  and  Metabolic  Diseases,  Public  Health  Service, 
Bethesda,  Md, 


9:00  A.M.  - 

Introductory  Remarks  — L.  A.  Heppel,  National  Institute  of  Arthritis  and 
Metabolic  Diseases,  Public  Health  Service,  Bethesda,  Md.;  and  Severo 
Ochoa,  New  York  University  College  of  Medicine,  New  York,  N.  Y. 

“Mechanism  of  Action  of  Polynucleotide  Phosphorylase”  — L.  A.  Heppel, 
National  Institute  of  Arthritis  and  Metabolic  Diseases,  Public  Health 
Service,  Bethesda,  Md. 

“An  Examination  of  the  Mechanism  of  Action  of  Polynucleotide  Phos¬ 
phorylase  Through  a  Study  of  the  Activating  and  Inhibitory  Effects  of 
Polynucleotide-Binding  Dyes,  Mg,  and  Ionic  Strength"  —  Roland  F. 
Beers,  Jr.,  Robert  W.  Johnson  Laboratory,  The  Children’s  Hospital, 
Baltimore,  Md. 

“The  Effect  of  End  Groups  and  the  Initial  Site  of  Attack  on  Polynucle¬ 
otides  by  Polynucleotide  Phosphorylase  and  Certain  Phosphodiesterases’’ 
—  Russell  Hilmoe,  National  Institute  of  Arthritis  and  Metabolic  Diseases, 
Public  Health  Service,  Bethesda,  Md. 

Discussants:  Severo  Ochoa,  New  Yotk  University  College  of  Medicine, 
New  York,  N.  Y. 

E.  S.  Canellakis,  Yale  University  School  of  Medicine, 
New  Haven,  Conn. 

Edward  Herbert,  Massachusetts  Institute  of  Technology, 
Cambridge,  Mass. 


THE  STRUCTURE  AND  PROPERTIES  OF  SYNTHETIC 
AND  OTHER  POLYNUCLEOTIDES 

Session  Chairman:  Severo  Ochoa 
New  York  University  College  ot  Medicine,  New  York,  N.  Y, 

2:00  P.M.  - 

Introductdty  Remarks  —  Severo  Ochoa,  New  York  University  College  of 
Medicine,  New  York,  N.  Y. 

“The  Properties  of  Synthetic  Polyribonucleotides  and  RNA  in  Solution’’ 
—  Paul  A.  Doty,  Harvard  University,  Cambridge,  Mass. 

“The  Molecular  Structure  and  Chemical  Reactivity  of  the  Synthetic  Poly¬ 
ribonucleotides’’  —  Alexander  Rich,  Massachusetts  Institute  of  Technol¬ 
ogy,  Cambridge,  Mass. 
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“  Electron  Microscopy  of  Polynucleotides"  —  Cecil  E.  Hall,  Massachusetts 
Institute  of  Technology,  Cambridge,  Mass. 

Discussants:  Jacques  Fresco,  Harvard  University,  Cambridge,  Mass. 

Severe  Ochoa,  New  York  University  College  of  Medicine, 
New  York,  N.  Y. 

James  Watson,  Harvard  University,  Cambridge,  Mass. 
Robert  F.  Steiner,  Naval  Medical  Research  Institute, 
Bethesda,  Md. 


Moderator:  Sherman  R.  Dickman 
University  oi  Utah  College  ol  Medicine,  Salt  Lake  City,  Utah 

8:00  P.M.  - 

Round  Table  Discussion  —  “Assay  of  Ribonuclease  Activity” 


SATURDAY,  OCTOBER  18,  1958 
ENZYMES  OF  POLYDESOXYRIBONUCLEOTIDE  METABOLISM 


Session  Chairman:  M.  Laskowski 
Marquette  University  School  ol  Medicine,  Milwaukee,  Wis, 


9:00  A.M.  - 

"The  Enzymic  Synthesis  of  Desoxyribonucleic  Acid”  —  I.  R.  Lehman, 
Washington  University  School  of  Medicine,  St.  Louis,  Mo. 

“Studies  on  the  Chemical  Synthesis  and  Enzymatic  Degradation  of  De- 
oxyribo-oligonucleotides”  -  G.  M.  Tener,  P.  T.  Gilham,  W.  E.  Razzell, 
and  H.  G.  Khorana,  British  Columbia  Research  Council,  Vancouver, 
B.C.,  Canada. 

“Enzymes  Hydrolyzing  DNA”  —  M.  Laskowski,  Marquette  University 
School  of  Medicine,  Milwaukee,  Wis. 

Discussants:  S.  Zamenhoff,  Columbia  University  College  of  Physicians 
and  Surgeons,  New  York,  N.  Y. 

L.  Cunningham,  Marquette  University  School  of  Medicine, 
Milwaukee,  Wis. 

F.  J.  Bollum,  McArdle  Memorial  Laboratory,  University  of 
Wisconsin,  Madison,  Wis. 

G.  Schmidt,  Tufts  University  School  of  Medicine,  Boston, 
Mass. 

A.  Dounce,  University  of  Rochester  School  of  Medicine 
and  Dentistry,  Rochester,  N.  Y. 
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Hans  G.  Boman,  University  of  Uppsala,  Uppsala,  Sweden. 
L.  A.  Heppel,  National  Institute  of  Arthritis  and  Metabolic 
Diseases,  Public  Health  Service,  Bethesda,  Md. 


ORGANIZING  COMMITTEE 
Jay  S.  Roth,  Chairman 

C.  B.  Anfinsen,  Jr.  M.  Laskowski 

L.  A.  Heppel  Severe  Ochoa 
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RADIOPAQUE  DIAGNOSTIC  AGENTS 

Friday,  October  24  and 
Saturday,  October  25,  1958 

Conference  Chairman:  Maxwell  H.  Poppel 
New  York  UniversityBeltevue  Medical  Center,  New  York,  N.  Y. 

FRIDAY,  OCTOBER  24,  1958 

Session  Chairman:  Harold  G.  Jacobson 
Montefiore  Hospital,  New  York,  N.  Y. 

9:00  A.M.  - 

Greetings  from  the  Academy  —  Albert  S.  Gordon,  Chairman,  Section  of 
Biology,  The  New  York  Academy  of  Sciences,  New  York,  N.  Y.;  New 
York  University,  New  York,  N.  Y. 

“Contrast  Media  Research  —  General  Aspects”  —  Vernon  H.  Wallingford, 
Mallinckrodt  Chemical  Works,  St.  Louis,  Mo. 

“Chemical  Aspects  of  Radiopaque  Compounds”  — Sidney  Archer,  Sterling- 
Winthrop  Research  Institute,  Rensselaer,  N.  Y. 

“Some  Pharmacological  Aspects  of  Radiopaque  Compounds”  — James  O. 
Hoppe,  Sterling- Winthrop  Research  Institute,  Rensselaer,  N.  Y. 

“The  Pathologist  and  Toxicologist  in  the  Safety  Evaluation  and  Methods 
Employed  in  the  Development  of  Radiodiagnostic  Compounds’*  — Frederick 
Coulston,  Sterling-Winthrop  Research  Institute,  Rensselaer,  N.  Y. 

“Chelates  and  Rare  Earths”  — Robert  Shapiro  and  Domenick  Papa,  The 
Hospital  of  St.  Raphael,  New  Haven,  Conn. 

“Metal  Chelates  as  Possible  Roetgenographic  Contrast  Media”  — Martin 
Rubin,  Georgetown  University,  Washington,  D.  C.  and  Giovanni  Di  Chiro, 
National  Institutes  of  Health,  Washington,  D.  C. 

“A  New  Category  of  Contrast  Media:  Radiopaque,  Water-Soluble,  Poly¬ 
valent  Metallic  Chelates”  —  Robert  M.  Nalbandian,  William  Rice,  and 
Warren  O.  Nickel,  Wayne  State  University,  Detroit,  Mich. 

“Uniform  Colloidal  Dispersions  for  He  pa  tolienography”  — Robert  J. 
Dummel  and  Sydney  F.  Thomas,  Palo  Alto  Medical  Clinic,  Palo  Alto, 
Calif. 

Session  Chairman:  J  ohn  A.  Evans 
New  York  Hospital— Cornell  Medical  Center,  New  York,  JV.  Y, 

2:00  P.M.  - 

“Lymphangiography  and  Lymphadenography  with  Various  Contrast 
Agents”  —  harry  W.  Fischer,  State  University  of  Iowa,  Iowa  City,  la. 
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“lopanoic  Acid”  — Walter  M.  Whitehouse,  University  Hospital,  Ann  Arbor, 
Mich. 

“Two-Phase  Opacification  of  the  Liver  in  Cirrhosis”  —  Francis  F. 
Ruzicka,  Jr.,  St.  Vincent’s  Hospital,  New  York,  N.  Y. 

“Pancreatography”  —  Henry  Doubilet,  Maxwell  H.  Poppel,  and  John  H. 
Mulholland,  New  York  University-Bellevue  Medical  Center,  New  York, 
N.  Y. 

“Experience  with  the  Avoidance  of  Allergic  Reactions  From  a  Pyelo- 
graphic  Medium  by  the  Use  of  Antihistamine  Drugs”  —  Reed  M.  Nesbit, 
University  of  Michigan,  Ann  Arbor,  Mich. 

“Duografin  for  Simultaneous  Intravenous  Studies  of  the  Urinary  and 
Biliary  Tracts”  — William  H.  Shehadi,  New  York  Polyclinic  Medical 
School,  New  York,  N.  Y. 

“Rose  Bengal  and  lodopyracet  as  Radiodiagnostic  Agents  in  Liver  and 
Kidney  Diseases” -George  V.  Taplin,  O.  M.  Meredith,  Jr.,  Chester  C. 
Winter,  and  Delores  Johnson,  University  of  California  at  Los  Angeles, 
Veterans  Administration  Center,  Los  Angeles  and  Harbor  General  Hospi¬ 
tal,  Torrance,  Calif. 


SATURDAY,  OCTOBER  25,  1958 

Session  Chairman:  John  F.  Roach 
Albany  Medical  School  and  Hospital,  Albany,  N.  Y, 

9:00  A.M.  - 

“The  Evaluation  of  Physiological  Responses  to  Arterial  Administrations 
of  Various  Contrast  Media”  —  Robert  A.  Moe  and  Bradford  N.  Craver, 
Squibb  Institute  for  Medical  Research,  New  Brunswick,  N.  J. 

“Application  of  Cinefluorography  to  Modern  X-Ray  Diagnosis”  —  Joseph 
Jorgens,  Veterans  Administration  Hospital,  Minneapolis,  Minn. 

“ Stereo-Seri o  Angiography”— J.  M.  Sanchez-Perez,  Mexico,  D.F.,  Mexico. 

“Percutaneous  Retrograde  Femoral  Arteriography”  —  Billy  P.  Sammons, 
John  R.  Williams,  and  Charles  Gartenlaub,  U.  S.  Naval  Hospital,  St. 
Albans,  L.  I.,  N.  Y. 

“Intravenous  Aortography”  —  Richard  H.  Greenspan,  Eugene  Bernstein, 
and  Merle  K.  Loken,  University  of  Minnesota,  Minneapolis,  Minn. 

“High  Concentrations  of  Diatrizoate  Methylglucamine”  -  J.  Stauffer 
Lehman,  Philadelphia,  Pa. 
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Session  Chairman:  William  H.  Shehadi 
New  York  Polyclinic  Medical  School,  New  York,  N,  Y, 

2:00  P.M.  - 

“Large  Volume  Myelography”— Eugene  Tainter  and  Charles  E.  'Irayson, 
Sutter  Community  Hospitals,  Sacramento,  Calif. 

“Oral  Diatrizoate  Methylglucamine”  —  Harold  G.  Jacobson  and  Jerome 
H.  Shapiro,  Montefiore  Hospital,  New  York,  N.  Y. 

“Diatrizoate  Sodium” —  Frederick  A.  Lloyd,  Northwestern  University, 
Chicago,  Ill. 

“Diprotrizoate  Sodium”  —  Majic  S.  Potsaid  and  L.  L.  Robbins,  Massa* 
chusetts  General  Hospital,  Boston,  Mass. 

“Thioxokon,  a  New  Urethrographic  Agent”  — David  W.  Goddard,  Daytona 
Beach,  Fla. 

“Nephrotomography”  —  John  A.  Evans,  New  York  HospitaNComell  Medi¬ 
cal  Center,  New  York,  N.  Y. 

“Hysterosalpingography  Employing  a  New  Water-Soluble  Medium:  Dia¬ 
trizoate  lodipamide  Methylglucamine”  —  William  J.  Sweeney,  HI,  New 
York  Hospital,  New  York,  N.  Y. 
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NEW  MEMBERS 


Elected  June  19,  1958 
UFE  MEMBERSHIP 

Itoh,  Heihachi,  M.D.,  Viral  Diseases.  Research  Associate,  Kitasato  Institute  for 
Infectious  Diseases,  Tokyo,  Japan. 

Richardson,  Howard  Lockhart,  M.D. ,  Cancer  Research.  Pathologist,  Institute  of 
Biological  Research,  Seattle,  Wash. 

SUSTAINING  MEMBERSHIP 

Burket,  Walter  Cleveland,  M.D.,  Biological.  Medical  Sciences.  Attending  Staff, 
The  Alexian  Brothers  Hospital,  Evanston,  Ill. 

Cole,  Versa  V.,  M.D.,  Pharmacology.  Staff  Physician,  Caro  State  Hospital  for 
Epileptics,  Caro,  Mich. 

Gemoets,  Henry  Napoleon,  M.D.,  Internal  Medicine.  Practicing  Physician, 
Houston,  Texas. 

Gortlon,  Arthur,  M.D.,  Internal  Medicine,  Cardiology.  Visiting  Physician,  Queens 
General  Hospital,  Flushing,  N.  Y. 

Gray,  Ralph  E.,  M.D.,  General  Surgery.  Chairman,  Surgical  Committee,  Dow 
Hospital,  Freeport,  Texas. 

Holman,  Winston  Churchill,  M.D.,  Radiology.  Radiologist,  St.  Mary's  Hospital, 
Port  Arthur,  Texas. 

Katz,  Cecelia,  M.D.,  Psychoanalysis.  Private  Practice,  Chicago,  Ill. 

Markson,  Victor  I.,  M.D.,  Internal  Medicine.  Private  Practice,  Beaver  Falls,  Pa. 

Painter,  John  Milton,  M.D.,  Internal  Medicine,  Allergy.  Assistant  Clinical  Pro¬ 
fessor,  Western  Reserve  University,  Cleveland,  Ohio. 

Pawel,  Ernst  Siegfried,  M.D.,  Internal  Medicine,  Physiology.  Practicing  Internist, 
Akron,  Ohio. 

Rosenberg,  Benjamin,  M.D.,  Cardiovascular  Disease.  Associate  Attending, 
Internal  Medicine,  Maimonides  Flospital,  Brooklyn,  N.  Y. 

Rosenhain,  Bruno,  M.D.,  Internal  Medicine.  Physician,  Forest  Hills,  N.  Y. 

Rush,  Paul  W.,  M.D.,  Industrial  Medicine.  Medical  Director,  Corn  Products  Re¬ 
fining  Company,  Argo,  Ill. 

Saperstein,  Morris,  M.D.,  Psychosomatic  Medicine.  Private  Practice,  Muncie,  Ind. 

Schimel,  John  L.,  M.D.,  Social  Psychiatry.  Director,  Psychiatry,  Hebrew  Home 
for  the  Aged,  Riverdale,  N.  Y. 

Schwartz,  Emanuel  K.,  Ph.D.,  Psychology.  Assistant  Dean,  Postgraduate  Center 
for  Psychotherapy,  New  York,  N.  Y. 

Singerman,  Leonard  J.,  M.D.,  General  Medicine.  Generalist,  Pleasure  Ridge  Park, 
Ky. 


ACTIVE  MEMBERSHIP 

Adams,  Adolph  A.,  M  D,,  Radiology.  Practicing  Radiologist,  New  York,  N.  Y. 

Adams,  D.  M.,  M.D.,  Medicine.  Physician,  Adams  Hospital,  Inc.,  Panama  City, 
Fla. 

Adelson,  Sidney  L.,  M.D.,  Endocrinology.  Chief,  Medical  Out-Patient,  Harper 
Hospital,  Detroit,  Mich. 

Allen,  Herbert  C.  Jr.,  M.D.,  Nuclear  Medicine.  Director,  Radioisotope  Depart¬ 
ment,  The  Methodist  Hospital,  Houston,  Texas. 

Allen,  John  D.,  M.D,,  Medicine.  Pathologist,  Director,  Laboratories,  Kentucky 
Baptist  Hospital,  Louisville,  Ky. 

Anagnostakos,  Nicholas  P.,  M.S.,  Physiology.  Biochemist,  Lederle  Laboratories, 
American  Cyanamid  Company,  Pearl  River,  N.  Y. 

Andrews,  David  O. ,  Ph.D.,  Chemistry,  Chemical  Engineering.  Manager,  Process 
Engineering,  Dyestuff  tk  Chemical  Division,  'Aestfield,  N.  J. 
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Andrews,  George  Reid,  M.D.,  Psychiatry.  Clinical  Director,  Raleigh  State  Hos¬ 
pital,  Raleigh,  N.  C. 

Atwater,  John  Spencer,  M.D.,  Medicine.  Physician,  Atlanta,  Ga. 

Avola,  Francis  A.,  M.D.,  General  Surgery.  Private  Practice,  Medford,  Mass. 

Back,  Kenneth  Charles,  Ph.D.,  Pharmacology.  Senior  Scientist,  Warner-Lambert 
Research  Institute,  Morris  Plains,  N.  J. 

Bagnall,  James,  M.D.,  Physiology.  Physiology  Division,  Brookhaven  National 
Laboratory,  Upton,  N.  Y. 

Bailey,  Percy  William,  Jr.,  M.D.,  Neurology,  Psychiatry.  Private  Practice, 
Beaumont,  Texas. 

Baker,  Jeannette  L.,  M.D.,  Geriatrics.  Geriatric  Psychiatry,  State  Hospital, 
Ferqus  Falls,  Minn. 

Bates,  David  Hinrichs,  M.D.,  Internal  Medicine.  Private  Practice,  Woodstock, 
Conn. 

Beasley,  Ernest  W.  Jr.,  M.D.,  Internal  Medicine,  Endocrinology.  Associate, 
Emory  University  School  of  Medicine,  Atlanta,  Ga. 

Black,  Jack,  M.D.,  Clinical  Research.  Physician,  Clinical  Research  Division, 
Sobering  Corporation,  Bloomfield,  N.  J. 

Blom,  Gaston  Eugene,  M.D.,  Psychoanalysis,  Child  Psychiatry.  Associate 
Professor,  Psychiatry,  University  of  Colorado,  Denver,  Colo. 

Boardman,  Donnell  W.,  M.D.,  Internal  Medicine.  Senior  Associate,  Acton  Medical 
Associates,  Acton,  Mass. 

Bolster,  R.  H.,  M.D.,  General  Medicine,  Allergy.  Department  of  Allergy,  Bryn 
Mawr  Hospital,  Bryn  Mawr,  Pa. 

Borow,  Edward,  M.D.,  Internal  Medicine,  Private  Practice,  Bound  Brook,  N.  J. 

Botrus,  Joseph  C.,  M.D.,  Neuropharmacology.  Consulting  Psychiatrist,  Rutgers 
University,  New  Brunswick,  N.  J. 

Botwinick,  Isaiah  S.,  A.B.,  Chemistry.  Director,  Research  Testing  Laboratories, 
New  York,  N.  Y. 

Bradner,  William  T.,  Ph.D.,  Microbiology.  Assistant  Staff  Member,  Sloan-Kettering 
Institute,  New  York,  N.  Y. 

Breazeale,  Edward  L.,  M.S.,  Toxicology.  Director,  Arizona  Serological  Labora¬ 
tories,  Tucson,  Ariz. 

Brownlee,  Inez  E.,  M.S.,  Bacteriology,  Parasitology.  Instructor,  University  of 
Oregon  Medical  School,  Portland,  Oreg. 

Busby,  Carroll  Lee,  M.D.,  Biology.  Director,  Medical  Services,  Mississippi  State 
Hospital,  Whitfield,  Miss. 

Bustin,  Andrew  G.,  M.D.,  Inorganic  Metabolism.  Practicing  Physician,  Joliet,  Ill. 

Cadogan,  W.  P.,  Sc.D.,  Chemistry.  Manager,  Research  &  Development,  American 
Machine  &  Foundry  Company,  Stamford,  Conn. 

Cahan,  Jacob  M.,  M.D.,  Medicine.  Instructor,  Jefferson  Medical  College,  Phila¬ 
delphia,  Pa. 

Capozzella,  Henry  F.,  M.D.,  Anesthesiology.  Director,  Anesthesiology,  Arlington 
Hospital,  Arlington,  Va. 

Carthage,  Patricia  Linden,  B.S.,  Microbiology.  Assistant  Scientist,  Warner- 
Lambert  Research  Institute,  Morris  Plains,  N.  J. 

Case,  Robert,  B.Sc.,  Pharmacology.  Chief  Cancer  Research  Pharmacist,  Roswell 
Park  Memorial  Institute,  Buffalo,  N.  Y. 

Chess,  Stella,  M.D.,  Child  Psychiatry.  Associate  Clinical  Professor,  New  York 
Medical  College,  New  York,  N.  Y. 

Christian,  Robert  T.,  Ph.D.,  Virology.  Research  Associate,  Obstetrics-Gynecol¬ 
ogy  Department,  University  of  Michigan  Medical  School,  Ann  Arbor,  Mich. 

Clinton,  Marshall,  M.D.,  Endocrinology.  Assistant  Attending  Physician,  Buffalo 
General  Hospital,  Buffalo,  N.  Y. 

Cohen,  Burton  D.,  M.D.,  Internal  Medicine.  Cardiology  Resident,  Second  (Cornell) 
Medical  Division,  Bellevue  Hospital,  New  York,  N.  Y. 

Cohen,  Irvin  M.,  M.D.,  Psychiatry.  Associate  Professor,  University  of  Texas 
Medical  Branch,  Houston,  Texas. 

Cook,  Freeman  W.,  Ph.D.,  Monihologic  Hematology,  Poultry  Science.  Assistant 
Professor,  North  Carolina  State  College,  Raleigh,  N.  C. 
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Cotpe,  William  A.,  Ph.D.,  Microbiology,  Biochemistry.  Assistant  Professor, 
Barnard  College,  New  Yoric,  N.  Y. 

Corrado,  Albert  G.,  M.D.,  Allergy.  Physician,  Medical  Arts  Building,  Richland, 
Wash. 

Cotton,  Claire  Eugene,  M.D.,  Internal  Medicine.  Associate  Physician,  St.  Vin¬ 
cent  Charity  Hospital,  Cleveland,  Ohio. 

Creager,  Ray  O.,  M.D.,  Child  Psychiatry.  Director,  Kalamazoo  Child  Guidance 
Clinic,  Kalamazoo,  Mich. 

Creveling,  Robert  L.,  M.D.,  Anatomical,  Clinical  Pathology.  Resident,  Pathology, 
Letterman  Army  Hospital,  Presidio  of  San  Francisco,  Calif. 

Darlington,  Horace  F.,  M.D.,  Medicine.  Medical  Staff  Member,  Memorial  &  Chester 
Company  Hospital,  West  Chester,  Pa. 

Dasler,  Adolph  F.,  M.D.,  Neurology,  Psychiatry.  Private  Practice,  Psychiatry, 
Muskegon,  Mich. 

Davis>  J.  Galvin,  M.D.,  Otorhinolaryngology.  Professor,  University  of  Nebraska 
College  of  Medicine,  Omaha,  Nebr. 

Decker,  Clarence  F.,  Ph.D.,  Biochemistry.  Assistant  Scientist,  Argonne  National 
Laboratory,  Lemont,  Ill. 

Defoney,  George  F.,  M.Sc.,  Pharmacy.  Analytical  Chemist,  Merck  Sharp  &  Dohme 
Company,  Philadelphia,  Pa. 

De  Robertis,  Exluardo  D.  P.,  M.D.,  Histology,  Cytology.  Professor,  Institute  of 
Histology  &  Embryology,  Buenos  Aires,  Argentina. 

Direnga,  Barbara  Ann,  B.  S,,  Microbiology.  Assistant  Scientist,  Warner-Lambert 
Research  Institute,  Morris  Plains,  N.  J. 

Dmytryk,  Eugene  T.,  M.D.,  Surgery.  Senior  Instructor,  St.  Louis  University,  St. 
Louis,  Mo. 

Dolan,  Gerald  J,,  M.D.,  Medicine.  General  Practioner,  Hillsdale,  N.  J. 

Dowis,  James,  M.A.,  Behavorial  Psychology.  Research  Associate,  Payne-Whitney 
Clinic,  New  York  Hospital,  New  York,  N.  Y. 

Driscoll,  EUlward  F.,  M.D,,  Internal  Medicine.  Assistant  Clinical  Professor, 
University  of  Buffalo,  Buffalo,  N.  Y. 

Edmunds,  Paul  K.,  M.D.,  Nutrition.  Student  Health  Service,  Brigham  Young  Uni¬ 
versity  Health  Center,  Provo,  Utah. 

El-Zawahry,  M.  Abd  El  Moneim,  M.D.,  Epidemiology,  Rheumatic  Fever.  Pedia¬ 
trician,  Johns  Hopkins  Hospital,  Baltimore,  Md. 

Endler,  Franz,  M.D.,  Orthopaedic  Surgery.  Research  Assistant,  University  of 
Vienna  Clinic  of  Surgery,  Vienna,  Austria. 

England,  Donald  L.,  M.D.,  Internal  Medicine,  Private  Practice,  Eugene,  Oreg. 

Falek,  Arthur,  Ph.D.,  Medical  Genetics.  Senior  Research  Scientist,  New  York 
State  Psychiatric  Institute,  Flushing,  N.  Y. 

Feichtmeir,  Thomas  V.,  M.D.,  Clinical  Pathology,  Chief,  Clinical  Pathology, 
Veterans  Administration  Hospital,  San  Francisco,  Calif. 

Feinstein,  Sumner,  S.,  B.S.,  Chemical  Engineering.  Tufts  University,  College  of 
Chemical  Engineering,  Medford,  Mass. 

Ferguson,  Raymond  C.,  Ph.D.,  Molecular  Spectroscopy.  Chemist,  E.L  Du  Pont 
de  Nemours  &  Company,  Wilmington,  Del. 

Fitzgerald,  Thomas  F.,  M.D.,  Surgery.  Private  Practice,  Corpus  Christi,  Texas. 

Fons,  Anthony  L.,  Ill,  M.D.,  Internal  Medicine.  Intern,  Menry  Ford  Hospital, 
Detroit,  Mich. 

Friend,  William  George,  Ph.D.,  Nutrition,  Biochemistry  of  Insects.  Research 
Officer,  Canada  Department  of  Agriculture,  Ottawa,  Ontario,  Canada. 

Fuchs,  A^ner  M.,  M.D.,  Allergy,  Immunology.  Associate  Professor,  New  York 
University  Post-Graduate  Medical  School,  New  York,  N.  Y. 

Gardner,  Charles  E.,  B.S.,  Virology,  Immunology,  Graduate  Student,  University 
of  Colorado  School  of  Medicine,  Denver,  Colo. 

Gartland,  William  J.,  Chemistry.  Student,  Cambria  Heights,  N.  Y. 

Gavosto,  Felice,  Ph.D.,  Hematological  Biochemistry.  Assistant  Professor,  Uni¬ 
versity  of  Turin,  Turin,  Italy. 

Gay,  Eleanor,  M.S.S.,  Psychology.  Assistant  Chief,  Social  Work  Service,  Veterans 
Administration  Outpatient  Clinic,  Boston,  Mass. 
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Gelehrter,  Joseph,  M.D.,  Radiology.  Radiologist,  Philadelphia,  Pa. 

Geller,  Estelle  Hecht,  D.V.M.,  Veterinary.  Medicine.  Director,  Animal  Institute, 
Albert  Einstein  College  of  Medicine,  New  York,  N.  Y. 

Geller,  Stanley  J,,  M.D.,  Psychiatry.  Private  Practice,  Redondo  Beach,  Calif. 

Gillman,  Louis,  M.D. ,  Biology.  Associate  Attending  Dermatologist,  Horton 
Memorial  Hospital,  Middletown,  N.  Y. 

Golbey,  Robert  Bruce,  M.D.,  Cancer  Chemotherapy.  Assistant,  Sloan-Kettering 
Institute,  New  York,  N.  Y. 

Gootman,  Norman,  M.D.,  Pediatrics.  Intern,  Bronx  Municipal  Hospital,  New  York, 
N.  Y. 

Grant,  Louis  L.,  M.T.D.,  Biology.  Biologist,  Jackson  Memorial  Hospital,  Miami, 
Fla. 

Gruenberg,  Friedrich,  M.D.,  Biology,  PsychologQr.  Staff  Member,  Mount  Zion 
Medical  Center,  San  Francisco,  Calif. 

Gustavson,  K.  Helmer,  D.Sc.,  Chemistry.  Head,  Swedish  Tanning  Research  Insti¬ 
tute,  Stockholm,  Sweden. 

Hall,  Virginia  D.,  B.Sc.,  Teaching.  Biology  Teacher,  Rutherford  High  School, 
Rutherford,  N.  J. 

Hanes,  L.  C.,  M.D.,  Psychiatry.  Assistant  Professor,  University  of  Mississippi 
Medical  Center,  Jackson,  Miss. 

Ilartwig,  Quentin  L.,  Ph.D.,  Physiology,  Surgical  Research.  Assistant  Professor, 
Louisiana  State  University  School  of  Medicine,  New  Orleans,  La. 

Harvey,  T.  G.,  M.D.,  General  Practice.  Private  Practice,  Caribou,  Me. 

Hawkins,  Thomas  Lawrence,  Jr.,  M.D.,  Medicine,  Hematology.  Research  Fellow, 
Albany  Medical  College,  Albany,  N.  Y. 

Hazan,  Isadora,  B.A.,  Biochemistry.  Research  Assistant,  New  York  University- 
Bellevue  Medical  Center,  New  York,  N.  Y. 

Hedrick,  Grover  Cleveland,  Jr.,  M.D.,  Biology.  Chief  of  Pediatric,  Raleigh 
General  Hospital,  Beckley,  W.  Va. 

Hellems,  Harper  K.,  M.D.,  Cardiology.  Associate  Professor,  Medicine,  Wayne 
State  University  Coliege  of  Medicine,  Detroit,  Mich. 

Hendrix,  Charles  E.,  M.D.,  Internal  Medicine.  Private  Practice,  Vincennes,  Ind. 

Hinton,  Norman  A.,  M.D,,  Bacteriology.  Associate  Professor,  Queen's  Univer¬ 
sity,  Kingston,  Ontario,  Canada. 

Hunter,  G.  Wilson,  M.D.,  Gynecology,  Infertility.  Head,  Obstetrics-Gynecology 
Department,  Fargo  Clinic,  Fargo,  N.  Dak. 

Hurley,  James  Edgar,  B.A.,  Clinical  Bacteriology.  Head,  Bacteriology,  Serology 
&  Virology  Departments,  Washington  Hospital  Center,  Washington,  D.C. 

Hynes,  John  F.,  M.D.,  Cancer  Therapy.  Consultant,  Carpenter  Memorial  fTumor) 
Clinic,  Wilmington,  DeL 

Jackson,  David  S.,  Ph.D.,  Biochemistry.  Research  Associate,  Harvard  Medical 
School,  Boston  City  Hospital,  Boston,  Mass. 

Jackson,  Richard  L.,  M.D.,  Tissue  Culture.  Instructor,  Obstetrics-Gynecology 
Division,  University  of  Tennessee,  College  of  Medicine,  Memphis,  Tenn. 

Jacobsen,  Fred  M.,  Ph.D.,  Chemical  Engineering.  Group  Leader,  Electronic  Data 
Processing,  American  Oil  Company,  Texas  City,  Texas. 

James,  Frebum  L.,  M.D.,  Pathoiogy.  Director,  School  of  Medical  Technology, 
Port  Huron  Hospital,  Port  Huron,  Mich. 

Jefferson,  Roland  Alfred,  M.D.,  Psychiatry.  Associate  Clinical  Professor, 
Marquette  Medical  School,  Milwaukee,  Wis. 

Johnson,  Elizabeth  Z.,  Ed.D.,  Clinical  Psychology.  Clinical  Psychologist, 
Veterans  Administration  Hospital,  Lexington,  Ky. 

Juda,  Walter,  Ph.D.,  Chemistry.  Executive  Vice-President,  Ionics  Incorporated, 
Cambridge,  Mass. 

Kabakow,  Bernard,  M.D.,  Medicine.  Post  Doctoral  Research  Fellow,  National 
Foundation  for  Infantile  Paralysis,  New  York,  N.  Y. 

Kalas,  John  P.,  M.D.,  Hematology.  Fellow,  Temple  University  Hospital,  Phila¬ 
delphia,  Pa. 

Kapikian,  Albert  Zaven,  M.D.,  Internal  Medicine.  Physician,  National  Institutes 
of  Health,  Bethesda,  Md. 
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Kaplan,  Harold  Irwin,  M.D,,  Psychiatry.  Assistant  Clinical  Professor,  New  York 
Medical  College,  New  York,  N.  Y. 

Kaplan,  Isaac  Macklin,  M.D.,  Medicine,  General  Science.  Physician,  Surgeon, 
Teaneck,  N.  J. 

Kass,  Arnold,  M.D.,  Dermatology,  Geriatrics.  Private  Practice,  Detroit,  Mich. 

Katz,  David,  M.D.,  Anesthesiology.  Anesthesiologist,  Resurrection  Hospital, 
Chicago,  IlL 

Katz,  Mortimer  M.,  M.D.,  Medicine,  Psychology.  Private  Practice,  Bronx,  N.  Y. 

Kayan,  Carl  F.,  M.E.,  Applied  Thermodynamics.  Professor,  Mechanical  Engineer¬ 
ing,  Columbia  University,  New  York,  N.  Y. 

Kendrick,  Richard  L,.,  M.D.,  Internal  Medicine,  Gastrointerology.  Private  Prac¬ 
tice,  Charlotte,  N.  C. 

Kent,  Bela  K.,  M.D.,  Obstetrics-Gynecology.  Vice  Chairman,  Obstetrics-Gyne¬ 
cology  Department,  Menorah  Medical  Center,  Kansas  City,  Mo. 

Keyes,  Sidney  C.,  M.D.,  General  Medicine.  Associate  Attending  Physician, 
Youngstown,  Ohio. 

King,  Joseph  Clement,  M.D.,  Internal  Medicine.  Instructor,  Northwestern  Univer¬ 
sity  Medical  School,  Chicago,  IIL 

Kleinberger,  Elizabeth,  M.D.,  Child  Psychiatry.  Assistant  Psychiatrist,  Mt. 
Sinai  Hospital,  New  York,  N.  Y. 

Kolins,  Nathan  S.,  M.D.,  Internal  Medicine.  Private  Practice,  Tucson,  Ariz. 

Kretchmar,  Arthur  L.,  M.D.,  Oncology.  Clinician,  Oak  Ridge  Institute  for  Nuclear 
Studies,  Oak  Ridge,  Tenn. 

La  Fond,  E.  M.,  M.D.,  Clinical  Skeletal  Tuberculosis.  Private  Practice,  Ortho¬ 
paedics,  St.  Cloud,  Minn. 

Landauer,  Eva,  M.S.,  Child  Psychotherapy.  Student,  Hampstead  Child  Therapy 
Course  &  Clinic,  London,  England. 

Laurens,  Stephen,  M.D.,  Mycology,  Cutaneous  Physiology.  Physician,  Private 
Practice,  Jamaica,  N.  Y. 

Lawson,  James  W.,  Ph.D.,  Pharmacology.  Senior  Scientist,  Warner-Lambert  Re¬ 
search  Institute,  Morris  Plains,  N.  J. 

Ledwith,  James  W.,  M.D.,  Medical  Oncology.  Senior  Resident,  U.  S.  Naval  Hos¬ 
pital,  Portsmouth,  Va. 

Leiviska,  Robert  R.,  B.A.,  Science.  Owner,  Insurance  Agency,  Virginia,  Minn. 

Lenahan,  Jane  G.,  B.A.,  Biochemistry.  Scientist,  Warner-Lambert  Research 
Institute,  Morris  Plains,  N.  J. 

Le  Quire,  C.  B.,  M.D.,  General  Surgery.  Private  Practice,  Maryville,  Tenn. 

Leverett,  Ruth,  M.S.,  Biochemistry.  Assistant  Research  Scientist,  Warner- 
Lambert  Research  Institute,  Morris  Plains,  N.  J. 

Loria,  Frank  Leo,  M.D.,  Gastrointestinal  Clinical  Research.  Surgeon,  New 
Orleans,  La. 

Lucas,  Gerald  Morton,  Ph.D.,  Psychoanalytical  Psychology.  Electronic  Engineer, 
New  York,  N.  Y. 

Lulow,  William  V.,  M.D.,  Psychiatry.  Director,  Brooklyn  Juvenile  Guidance 
Center,  Brooklyn.  N.  Y. 

McGowan,  Joseph  Francis,  M.D.,  Chemistry,  Physics.  Practicing  Physician, 
AshevUle,  N.  C. 

Mann,  Edna  B.,  M.A.,  Clinical  Psychology.  Psychologist,  Bureau  of  Child 
Guidance,  Board  of  Education,  New  York,  N.  Y. 

MannarelU,  A.  A.,  D.O.,  Anesthesiology.  Instructor,  Kirksville  College  of  Oste¬ 
opathy  &  Surgery,  Kirksville,  Mo. 

Margolese,  M.  Sydney,  M.D.,  Endocrinology.  Assistant  Clinical  Professor, 
U.C.L.A.  Medical  School,  Los  Angeles,  Calif. 

Marker,  John  I.,  M.D.,  Psychiatry.  Private  Practice,  Davenport,  Iowa. 

Mattia,  Virginius  D.,  Jr.,  M.D.,  Drug,  Biological  Research.  Director,  Medical 
Research,  Nutley,  N.  J. 

Mazzeo,  Albert  A.,  M.D.,  Medicine.  Health  Officer,  Newburgh,  N.  Y. 

Mendelson,  Myer  D.,  M.D.,  Psychiatry.  Private  Practice,  New  York,  N.  Y. 

Mikovits,  John,  B.S.,  Mathematics,  Engineering.  Line,  Mechanical  Engineer, 
North  American  Aviation  Inc.,  Los  Angeles,  Calif. 
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Misischia,  Nicholas,  M.D.,  Medicine.  Physician,  Private  Practice,  Cleveland, 
Ohio. 

Morehead,  Frederick,  F.,  A.B.,  Synthetic,  Natural  Fibers,  Chief,  Microscopy 
Group,  American  Viscose  Corporation,  West  Chester,  Pa. 

Moseley,  Thomas  H.,  M.D.,  Obstetrics-Gynecology.  Private  Practice,  Valdosta, 
Ga. 

O'Grady,  James  Joseph,  M.S.,  Pathology.  Histologist,  American  Cyanamid 
Company,  Stamford,  Conn. 

Oster,  Jack  H.,  M.D.,  Medicine,  Psychiatry.  Staff  Psychiatrist,  Beatty  Memorial 
Hospital,  Westville,  Ind. 

Ottenstein,  Donald,  M.D.,  Psychiatry.  Staff  Psychiatrist,  Douglas  A.  Thom 
Clinic  For  Children,  Boston,  Mass. 

Parikh,  Gokaldes  Chandulal,  B.S.,  Microbiology,  Research  Fellow,  Michael 
Reese  Hospital,  Chicago,  IlL 

Parker,  Milton  M.,  M.D.,  Clinical  Psychiatry,  Electroencephalogp'aphy  Associate 
Professor,  Psychiatry,  Ohio  State  University,  Columbus,  Ohio. 

Pearce,  Lunetta  A.  M.,  M.D.,  Industrial  Medicine.  Medical  Director,  Hercules 
Powder  Company,  Lawrence,  Kans. 

Pepper,  John  Joynson,  M.B.,  Pharmaceutical  Industry.  Director,  Clinical  Ser¬ 
vices,  Warner  Chilcott  Laboratories,  Morris  Plains,  N.  J. 

Perkins,  Herbert  A.,  M.D,,  Hematology.  Assistant  Clinical  Professor,  Stanford 
University  School  of  Medicine,  San  Francisco,  Calif. 

Pfeffer,  Burton  B.,  M.D.,  Psychology.  Director,  Child  Therapy  Clinic,  New  York, 
N.  Y. 

Philipson,  Carl  Lennart,  M.D.,  Virology,  Bacteriology.  Assistant  Professor, 
Virology,  Institute  of  Hygiene  &  Bacteriology,  Uppsala,  Sweden. 

Pittenger,  Robert  G.,  M.D.,  Medicine,  Hematology.  Physician,  Private  Practice, 
Portland,  Oreg. 

Plachta,  Aaron,  M.D.,  Cardiovascular  Pathology.  Assistant  Professor,  New  York 
Medical  College,  New  York,  N.  Y. 

Powers,  John  Howard,  M.D.,  Medicine.  Surgeon-in-Chief,  Mary  Imogene  Bassett 
Hospital,  Cooperstown,  N.  Y. 

Randall,  Charles  A,,  Jr.,  Ph.D.,  Cosmic  Rays,  Fundamental  Particles.  Chairman, 
Department  of  Physics,  Ohio  University,  Athens,  Ohio. 

Rao,  John  O.,  M.D.,  Medicine.  Physician-in-Charge,  Osceola  Hospital,  Kissimmee, 
Fla. 

Rapoport,  Jack,  M.D.,  Psychiatry.  Associate  Attending  Psychiatrist,  Mt.  Sinai 
Hospital,  New  York,  N.  Y. 

Rapuzzi,  Laurence,  M.A.,  Chemistry.  Biologist,  Chas.  Pfizer  &  Company,  Brook¬ 
lyn,  N.  Y. 

Reiss,  Oscar,  M.D.,  Internal  Medicine.  Private  Practice,  Bristol,  Conn. 

Ridley,  Roger  W.,  M.D.,  Anesthesiology.  Assistant  Professor, College  of  Medical 
Evangelists,  Riverside,  Calif. 

Roantree,  Robert  Joseph,  M.D. ,  Native  Immunity.  Assistant  Professor,  Medical 
Microbiology,  Stanford  University,  Stanford,  Calif. 

Rockey,  John  H.,  M.D.,  Medicine,  Pathology.  Resident,  Pathology,  Cornell 
University  Medical  Center,  New  York,  N.  Y. 

Roland,  Mary  C.,  M.A.,  Psychotherapy.  Private  Professional  Consultant,  Con- 
nellsville.  Pa. 

Rose,  John  A.,  M.D.,  Child  Psychiatry.  Director,  Philadelphia  Child  Guidance 
Clinic,  Philadelphia,  Pa. 

Roth,  Sanford  Irwin,  M.D.,  Radiation  Biology,  Pathology.  Assistant  Resident, 
Massachusetts  General  Hospital,  Boston,  Mass. 

Russ,  Maye  A.,  B.S.,  Drug,  Cosmetic,  Nutrition.  Director,  Food,  Drug  &  Cos¬ 
metic  Division,  National  Better  Business  Bureau,  Inc.,  New  York,  N.  Y. 

Sadler,  William  Paul,  M.D.,  Gynecology-Obstetrics.  Clinical  Assistant  Professor, 
University  of  Minnesota,  Minneapolis,  Minn. 

Said,  Abdel,  S.,  M.3.,  Chemistry.  Research  Chemist,  New  York,  N.  Y. 

Santamarina,  Enrique,  D.V.M.,  Physiopathology.  Associate  Professor,  Pathology, 
Rutgers  University,  New  Brunswick,  N.  J. 
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Sarkar,  Nirmal  Kumar,  D.Sc.,  Biochemistry.  Visiting  Research  Scientist,  Insti¬ 
tute  of  Laboratories,  Jamaica  Plain,  Mass. 

Schafer,  William  J.,  M.S.,  Psychopharmacology.  Literature  Scientist,  Smith, 
Kline  French  Laboratories,  Philadelphia,  Pa. 

Scher,  Jordan  Mayer,  M.D.,  Clinical  Psychiatry.  Coordinator,  Psychiatry,  North¬ 
western  University  Medical  School,  Chicago,  Ill. 

Schmidt,  Johann,  M.D.,  Hematology.  Resident  Physician,  Detroit,  Mich. 

Schoonover,  Frank  S.,  Jr.,  M.D.,  Urology,  Gynecology.  Private  Practice,  Fort 
Worth,  Texas. 

Scherr,  Leah  L.,  Ph.D.,  Mammation,  Cell  Physiology.  Research  Assistant, 
Charles  Pfizer  &  Company,  Maywood,  N.  J. 

Sealy,  Henry  J.,  M.D.,  Surgery.  Private  Practice,  Dumont,  N.  J. 

Shapiro,  Marvin,  M.D.,  General  Surgery.  Assistant,  Surgery,  Long  Island  Jewish 
Hospital,  Long  Island,  N.  Y. 

Sher,  Sanford  P.,  M.S.,  Pharmacology,  Psychology.  Senior  Literature  Scientist, 
Smith,  Kline  &  French  Laboratories,  Philadelphia,  Pa. 

Shvetz,  Alexander  E.,  Arts,  Engineering,  Economics.  President,  Amerex  Corpo¬ 
ration,  Inc.,  New  York,  N.  Y. 

Silverman,  Lawrence,  M.D.,  Internal  Medicine.  Assistant  Resident,  Jersey  City 
Medical  Center,  Jersey  City,  N.  J. 

Slemmer,  Robert  E.,  M.D.,  Neurological  Surgery.  Assistant  Clinical  Professor, 
Anatomy,  University  of  Cincinnati,  Cincinnati,  Ohio. 

Smidt,  Klaas,  M.D.,  Physical  Medicine.  Private  Physician,  New  York,  N.  Y. 

Smith,  James  Edgar,  II,  M.D.,  Psychiatry.  Director,  Medical  Research,  Patuxent 
Institution.  Jessup,  Md. 

Sopchak,  Andrew  Leo,  Ph.D.,  Psychology,  Biology.  Chief  Psychologist,  Middle¬ 
sex  County  Mental  Health  Clinic,  New  Brunswick,  N.  J. 

Spangler,  Ralph  H.,  M.D.,  Epilepsy,  Allergy.  Retired,  Philadelphia,  Pa. 

Spanos,  William  J.,  M.D.,  Obstetrics-Gynecology.  Assistant  Professor,  Univer¬ 
sity  of  Kansas  Medical  Center,  Kansas  City,  Kans. 

Steindler,  Arthur,  M.D.,  Orthopaedic  Surgery.  Surgeon,  Mercy  Hospital,  Iowa  City, 
Iowa. 

Stenzel,  Richard  W. ,  Ph.D.,  Physical  Chemistry.  Consulting  Chemist,  Palos 
Verdes  Estates,  Calif. 

Storino,  P.  J.,  B.A.,  Microbiology.  Assistant  Scientist,  Warner-Lambert  Research 
Institute,  Morris  Plains,  N.  J. 

Stucki,  John  F.,  M.D.,  Radiation  Biology,  Nuclear  Medicine.  Radiologist,  Thomas 
D.  Dee  Memorial  Hospital,  Ogden,  Utah. 

Sweet,  Robert  B.,  M.D.,  Anesthesiology.  Professor,  University  of  Michigan,  Ann 
Arbor,  Mich. 

Swoyer,  Grover  B.,  M.D.,  Medicine,  Pathology.  Director,  Laboratories,  Memorial 
Hospital,  Charleston,  W.  Va. 

Szent-Gyorg^i,  Nandor,  M.D.,  Internal  Medicine.  Assistant  Professor,  University 
of  Chicago,  School  of  Medicine,  Chicago,  lil. 

Thomas,  James  B.,  M.D.,  Medicine.  Practicing  Physician,  Frederick,  Md. 

Trowbridge,  James  R.,  Ph.D.,  Chemical  Research.  Chemical  Research  Division, 
Colgate-Palmolive  Company,  Jersey  City,  N.  J. 

Tsutsui,  Minoru,  Ph.D.,  Organic  Chemistry.  Research  Chemist,  Monsanto  Chemi¬ 
cal  Company,  Dayton,  Ohio. 

Turkheimer,  A.  Robert,  M.S.,  Physiological  Ekidocrinology.  Professional  Assist¬ 
ant,  Squibb  Institute  for  Medical  Research,  New  Brunswick,  N.  J. 

Visotsky,  Harold  M.,  M.D.,  Psychiatry.  Assistant  Professor,  University  of 
Illinois,  Chicago,  Ill. 

Volk,  Herbert,  M.D.,  Surgery,  Oncology.  Assistant  Professor,  Albert  Einstein 
College  of  Medicine,  New  York,  N.  Y. 

Wack,  Joseph  P.,  Ph.D.,  Anatomy,  Pathology.  Senior  Instructor,  St.  Louis  Uni¬ 
versity  School  of  Medicine,  St.  Louis,  Mo. 

Walley,  W.  W.,  M.O.,  General  Practice.  Owner,  Walley’s  Clinic,  Waynesboro,  Miss. 

Warshaw,  Joseph,  M.D.,  Anesthesiology.  Staff  Anesthesiologist,  New  York  Poly¬ 
clinic  Medical  School  &  Hospital,  New  York,  N.  Y. 
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Wechsler,  David,  Ph.D.,  Psychology.  Chief  Psychologist,  Bellevue  Psychiatric 
Hospital,  New  York,  N.  Y. 

Weinmann,  John,  M.D.,  Physical  Medicine,  Rehabilitation.  Director,  Physical 
Medicine  &  Rehabilitation  Department,  Suffolk  Horae  &  Infirmary,  Yaphank, 
L.  I.,  N.  Y. 

Weisheit,  Heinz  R.,  M.D.,  Medicine.  Private  Practice,  Sturgis,  Mich. 

White,  Reginald  P.,  M.D.,  Biology,  Psychology.  Staff  Physician,  Mississippi 
State  (Mental)  Hospital,  Whitfield,  Miss. 

Whitehill,  Jules  Leonard,  M.D.,  Surgery.  Private  Practice,  Tucson,  Ariz. 

Wilson,  George  Darwin,  M.D.,  Total  Rehabilitation,  Muscular  Dystrophy.  Presi¬ 
dent,  American  Academy  of  Physical  Medicine  &  Rehabilitation,  Asheville, 
N.  C. 

Wilson,  John  T.,  Jr.,  M.D.,  Occupational  Health.  Chief,  Occupational  Health 
Division,  Santa  Clara  County  Health  Department,  San  Jose,  Calif. 

Wogan,  Gerald  N.,  Ph.D.,  Physiology.  Assistant  Professor,  Poultry  Physiology, 
Rutgers,  The  State  University,  New  Brunswick,  N.  J. 

Woolfolk,  Jesse  llarweda,  II,  M.D.,  Neurology,  Neurosurgery.  Surgeon,  U.  S. 
Public  Health  Service,  Lewisburg,  Pa. 

Ziegra,  Sumner  Root,  M.D.,  Pediatrics.  Assistant  Professor,  State  University  of 
New  York,  College  of  Medicine,  Brooklyn,  N.  Y. 

Zinner,  Kurt,  M.D.,  Cardiology.  Physician,  Cardiographer,  Jones  Memorial 
Hospital,  Wellsville,  N.  Y. 

STUDENT  MEMBERSHIP 

Dolit,  Alan,  B.A.,  Physiology,  Psychology.  Student,  Hunter  College,  New  York, 
N.  Y. 

Moskowitz,  Marian,  B.A.,  Physiology.  Student,  Hunter  College,  New  York,  N.  Y. 

Roland,  Pauline  E.,  Physiology.  Student,  Hunter  College,  New  York,  N.  Y. 


Elected  July  15.  1958 
SUSTAINING  MEMBERSHIP 

Booth,  Gotthard,  M.D.,  Psychosomatic  Medicine.  Psychiatric  Advisor,  General 
Theological  Seminary,  New  York,  N.  Y. 

Darby,  Isaac  K.,  M.D.,  Gynecological  Malignancy.  Active  Staff,  Sydenham 
Hospital,  Ne  v  York,  N.  Y. 

Gold,  Joseph  Paul,  M.  D. ,  Internal  Medicine.  Senior  Attending  Physician,  Medi¬ 
cine,  Columbia  Memorial  Hospital,  Hudson,  N.  Y. 

LaMar,  Norvelle  C.,  M.D. ,  Psychiatry.  Assistant  Professor,  Clinical  Psychiatry, 
Cornell  University  Medical  College,  New  York,  N.  Y. 

Lambert,  Alvin  Gerald,  M.D. ,  General  Surgery.  Vice  Chief  of  Staff,  Merrill-Wood 
Medical  Center,  Royal  Oak,  Mich. 

McKhann,  Charles  F.,  M.D.,  Infectious  Diseases.  Chairman,  Executive  Commit¬ 
tee,  Chemway  Corporation,  Wayne,  N.  J. 

Metis,  James  C.,  M.D.,  Bacteriology,  Mycology.  Private  Practice,  Savannah,  Ga. 

Pearson,  Frederick  Joseph,  M.D.,  Obstetrics-Gynecology.  Chief,  Obstetrics- 
Gynecology,  St.  Luke's  Hospital,  Bethlehem,  Pa. 

Phipps,  Woodrow  Elmer,  Jr.,  M.D.,  Surgery.  Private  Practice,  North  Little  Rock, 
Ark. 

Pomerantz,  Max  M.,  M.D.,  Internal  Medicine.  Dean,  Ohio  College  of  Chiropody, 
Cleveland,  Ohio. 

Settle,  Frank  A.,  M.D.,  Obstetrics-Gynecology.  Physician,  Surgeon,  Chicago,  Ill. 

Warner,  Robert,  M.D.,  Pediatric  Rehabilitation  (Congenital  Anomalies).  Director, 
Co-ordinator,  Rehabilitation  Center  for  Children,  Buffalo,  N.  Y. 

Weed,  Robert  O.,  M.D.,  Medicine.  Internist,  State  Hospital,  Napa,  Calif. 
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ACTIVE  MEMBERSHIP 

Achilles,  William  E.,  Jr.,  M.D.,  Obstetrics-Gynecology.  Private  Practice,  Ge¬ 
neva,  N.  Y. 

Altman,  Manfred,  Sc.D.,  Heat  Transfer,  Thermodynamics,  Advanced  Techniques 
Scientist,  General  Electric  Company,  Ames,  Iowa. 

Anderson,  J.  Mercer,  M.D.,  Allergy.  IMvate  Practice,  Salt  Lake  City,  Utah. 

Anthilia,  Sister  Mary,  M.S.,  Biology.  Biology  Instructor,  Brentwood  College, 
Brentwood,  L.  I.,  N.  Y. 

Appel,  Stanley  Hersh,  B.  A.,  Chemotherapy  of  Mental  Disease.  Third  Year  Student, 
Columbia  University  College  of  Physicians  &  Surgeons,  New  York,  N.  Y. 

August,  Ralph  V.,  M.O.,  Obstetrics-Gynecology,  Hypnosis.  Physician,  Muskegon, 
Mich. 

Babienco,  Axentie  T.,  M.D.,  Chemistry.  Practicing  Physician,  San  Diego,  Calif, 

Barnett,  Sheldon  Morton,  M.D.,  Dermatology.  Practicing  Dermatologist,  Milwaukee, 
Wis. 

Bath,  Jean  Darlene,  Ph.D.,  Ultrastructure,  Electrical  Properties  of  Protoplasm. 
Assistant  Professor,  U.C.L.A.,  Los  Angeles,  Calif. 

Beach,  Vivian  Louise,  R.N.,  Physiology.  Scientist,  Warner-Lambert  Research 
Institute,  Morris  Plains,  N.  J. 

Benson,  John  F.,  M.D.,  Rheumatology.  Private  Practice,  Internal  Medicine,  High 
Point,  N.  C. 

Bernstein,  Stanley,  M.D.,  Psychiatry.  Research,  Mt.  Sinai  Hospital,  New  York, 
N.  Y. 

Beuscher,  William  F.,  M.D.,  Psychiatry.  Staff  Member,  Southard  Clinic,  Massa¬ 
chusetts  Mental  Health  Center,  Boston,  Mass. 

Black,  Bertram  J.,  M.S.W.,  Rehabilitation.  Executive  Director,  Altro  Health  & 
Rehabilitation  Services,  Inc.,  New  York,  N.  Y. 

Blair,  William  F.,  M.D.,  Psychiatry.  Private  Practice,  Norfolk,  Va. 

Blanton,  Wyndham  B.,  Jr.,  M.D.,  Internal  Medicine.  Assistant  Dean,  Department 
of  Medicine,  Medical  College  of  Virginia,  Richmond,  Va. 

Boone,  Irene  J.  U.,  M.D.,  Biomedical  Research.  Staff  Member,  Los  Alamos 
Scientific  Laboratory,  Los  Alamos,  N.  Mex. 

Bregman,  Balbina,  M.D.,  Physiology.  Chief  Anesthesiologist,  Hasbrouck  Heights 
Hospital,  Hasbrouck  Heights,  N.  J. 

Breindel,  Joseph  H.,  M.D.,  Sterility.  Assistant  Obstetrician-Gynecologist, 

Elmhurst  General  Hospital,  Elmhurst,  N.  Y. 

Brothers,  Anita  Uhl,  M.D.,  Psychiatry.  Physician,  Surgeon,  Private  Practice, 
Berkeley,  Calif. 

Bulmer,  Malcolm  W.,  M.D.,  Medicine.  Physician,  Wenatchee,  Wash. 

Cairns,  Elton  James,  Ph.D.,  Physical  Chemistry.  University  of  California, 
Berkeley,  Calif. 

Calderin,  Victor  O.,  M.D.,  Medicine.  Chief,  Laboratory  Services,  St.  Francis 
Hospital,  Miami  Beach,  Fla. 

Callaway,  Enoch,  M.D.,  Cancer.  Director,  West  Georgia  Cancer  Clinic,  La 
Grange,  Ga. 

Cantrell,  William  Allen,  M.D. ,  Medicine,  Psychiatry.  Clinical  Assistant  Profes¬ 
sor,  Psychiatry,  Baylor  University  College  of  Medicine,  Houston,  Texas. 

Cappuccino,  James  G.,Ph.D.,  Bacteriology.  Research  Associate,  Sloan-Kettering 
Institute,  New  York,  N.  Y. 

Carr,  Julius  Jay,  Ph.D.,  Pharmacology.  Assistant  Professor,  New  York  Medical 
College,  Bird  S.  Coler  Hospital,  Welfare  Island,  New  York,  N.  Y. 

Castiglione,  John  B.,  M.D.,  Pediatrics.  Practicing  Physician,  Visalia,  Calif. 

Char,  Donald  F.  B.,  M.D.,  Pediatrics.  Director,  Medical  Education,  Children’s 
Hospital,  Honolulu,  HawaiL 

Chung,  Anthony  C.  W.,  Ph.D.,  Biochemistry.  Biochemist,  The  Goldwater  Memori¬ 
al  Hospital,  New  York,  N.  Y. 

Cohen,  Seymour,  M.D.,  Internal  Medicine.  Private  Practice,  Monticello,  N.  Y. 

Constantine,  R.  M.  Iliescu,  M.D.,  Homotransplantation.  Research  Assistant, 
Experimental  Surgery,  McGill  University,  Montreal,  Canada. 
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Copeland,  George  Daniel,  M.D.,  Cardiology.  Research  Fellow,  Memphis,  Tenn. 

Corlew,  Thomas  L.,  M.D.,  Medicine,  Psychiatry.  Physician,  Private  Practice, 
Seattle,  Wash. 

Craig,  John  P.,  M.D.,  Epidemiology.  Assistant  Professor,  Microbiology  &  Immu¬ 
nology,  State  University  College  of  Medicine,  Brooklyn,  N.  Y. 

Cucci,  Cesare  E.,  M.D.,  Cardiology.  Post-Graduate  School,  New  York  University, 
New  York,  N.  Y. 

Curtis,  John  Abbott,  M.D.,  Pediatrics.  Pediatrician,  Great  Falls  Clinic,  Great 
Falls,  Mont. 

de  Vries,  Andre,  M.D. ,  Medicine.  Head,  Rogoff  Medical  Research  Institute, 
Beilinson  Hospital,  Petah  Tiqva,  IsraeL 

Dilday,  Thomas  F.,  M.D.,  Pathology.  Instructor,  University  of  Arkansas,  Little 
Rock,  Ark. 

Donelan,  Richard  Thomas,  M.D.,  Gastroenterology.  Private  Practice,  Lawrence, 
Mass. 

Drexler,  Leo  S.,  M.D.,  Virology.  Acting  Virologist,  Cumberland  Hospital,  Brook¬ 
lyn,  N.  Y. 

Durachta,  Chester  William,  Ph.D.,  Physiology.  Senior  Scientist,  Smith,  Kline 
and  French  Laboratories,  Philadelphia,  Pa. 

Dyer,  Robert  Francis,  M.D.,  Peripheral  Vascular  Disease,  Gerontology.  Chief 
Resident,  Internal  Medicine,  George  Washington  University  Hospital,  Wash¬ 
ington,  D.  C. 

Eilert,  Mary  L.,  M.D.,  Biology.  Consultant,  Contra  Costa  County  Hospital, 
Martinez,  Calif. 

Elson,  Julius,  M.D.,  Cardiovascular  Diseases.  Instructor,  Washington  University 
Medical  School,  St.  Louis,  Mo. 

Elvers,  Walter  B.,  D.D.S. ,  Skin,  Hair,  Teeth.  Director,  Dental  Research,  Bristol- 
Myers  Products  Division,  New  York,  N.  Y. 

Feigl,  Fritz,  DR.T.S.,  Analytical  Chemistry.  Head,  Research  Laboratory, 
University  of  Rio  De  Janeiro,  Rio  De  Janeiro,  BraziL 

Felsenstein,  Bernard,  M.A.,  Biology,  Psychology.  Chief,  Educational  Therapy, 
Veterans  Administration  Hospital,  Brooklyn,  N,  Y. 

Fillmore,  A.  James,  M.D.,  Internal  Medicine.  Private  Practice,  Logan,  Utah. 

Flaiz,  John  W.,  M.D.,  Obstetrics-Gynecology.  Private  Practice,  Escondico, 
CaliL 

Feeman,  Harry,  M-D.,  Psychiatry.  Director,  Research,  Worcester  State  Hospital, 
Worcester,  Mass. 

Friedman,  Harris  A.,  M.D.,  Psychiatry,  Psychoanalysis.  Private  Practice, 
Sherman  Oaks,  CaliL 

Friedman,  Robert  M.,  M.D. ,  Medicine.  Intern,  Mt.  Sinai  Hospital,  New  York, 
N.  Y. 

Froomess,  Leo  E.,  M.D.C.M.,  Psychiatry.  Institutional  Chest  Diseases,  Palos 
Verdes  Estates,  Calif. 

Funk,  Paul  O.,  M.D. ,  Obstetrics-Gynecology.  Active  Staff,  St.  Ann  Hospital, 
Cleveland,  Ohio. 

Furr,  George  C.,  M.D. ,  Biochemistry,  Rural  Air  Pollution.  General  Practice, 
Clarksdale,  Miss. 

Garthaus,  William  A.,  M.D.,  Malignancies  of  Female  Genital  Tract.  Senior 
Resident,  Obstetrics-Gynecology,  Albany,  CaliL 

Geller,  Edward,  Ph.D.,  Biological  Chemistry.  Research  Biochemist,  Neuropsy¬ 
chiatric  Hospital,  Veterans  Administration  Center,  Los  Angeles,  Calif. 

George,  J.  Otto,  M.D.,  Atomic  Medicine.  Senior  Surgeon,  U.  S.  P.  H.  S.,  Clats- 
kanie,  Oreg. 

Gershman,  Melvin,  M.Sc.,  Bacteriology.  Instructor,  University  of  Massachusetts, 
Amherst,  Mass. 

Gitter,  Simon,  M.D.,  Pharmacology,  Biochemistry.  Head,  Institute  for  Experimental 
Physiology  &  Pharmacology,  Beilinson  Hospital,  Petah  Tiqva,  Israel. 

Glowatsky,  Edward,  M.A.,  Clinical  Child  Psychology.  Clinical  Psychologist, 
Middlesex  County  Mental  Health  Clinic,  New  Brunswick,  N.  J. 

Goldner,  Herman,  Ph.D.,  Microbiology.  Research  Immunologist,  Cancer,  Bio¬ 
chemical  Research  Foundation,  Newark,  DeL 
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Goldring,  Sam,  B,A.,  Psychology.  Brooklyn,  N.  Y. 

Goldstein,  Benjamin,  D.C.,  Biology,  Paychology.  Faculty  Member,  Chlrapractic 
Institute  of  New  York,  New  York,  N.  Y. 

Golubskl,  Regis  F.,  M.D.,  Pediatrics.  Instructor,  Western  Reserve  University, 
School  of  Medicine,  Cleveland,  Ohio. 

Goodwin,  T.  Campbell,  M.D.,  Pediatrics.  Chief  Pediatrician,  Mary  Imogene 
Bassett  Hospital,  Cooperstown,  N.  Y. 

Gordon,  Stanley  K.,  M.D.,  Urology.  Practicing  Urologist,  Boston  University 
Medical  School,  Boston,  Mass. 

Grant,  William  T.,  M.D.,  Neurological  Surgery.  Attending  Staff,  St.  Luke  Hospital, 
Pasadena,  CaUf. 

Greaves,  Donald  C.,  M.D.,  Psychopathology.  Associate  Professor,  University 
of  Oklahoma  School  of  Medicine,  Oklahoma  City,  Okla. 

Greengard,  Joseph,  M.D.,  Respiratory  Diseases,  Immunology.  Clinical  Professor, 
Pediatrics,  University  of  Illinois,  Chicago,  IlL 

Groves,  Gladys  Hoagland,  L.H.D.,  Marriage  Counseling.  Director,  Marriage  6t 
Family  Council,  Inc.,  Chapel  Hill,  N.  C. 

Guttfeld,  Martin,  M.D.,  Anesthesiology.  Anesthesiologist,  Mt.  Auburn  Hospital, 
Cambridge,  Mass. 

Hapke,  Fred  Bartel,  M.D.,  Obstetrics-Gynecology.  Clinical  Assistant  Professor, 
Ohio  State  University  Medical  School,  Columbus,  Ohio. 

Harris,  Cecil  Edward  Chivers,  M.D.,  Haematology.  Haematologlst,  St  Mary’s 
Hospital,  Montreal,  Qtiebec,  Canada. 

Hata,  Daiklchi,  M.D.,  Internal  Medicine,  Cardiology.  Vice  Chief  of  Staff,  St 
Joseph’s  Hospital,  Boonville,  Mo. 

Hinkson,  G.  Duncan,  M.D.,  Medicine,  Theology.  Staff  Member,  Provident  Hospi¬ 
tal,  Chicago,  lU. 

Hirsch,  Ernest  A.,  Ph.D.,  Psy<d>ology.  Chief  Psychologist,  Child  Psychiatry 
Service,  Menninger  Foundation,  Topeka,  Kans. 

Holmes,  Elizabeth  J.,  M.D.,  Pathology.  Pathology  Resident,  Temple  University 
School  of  Medicine,  Philadelphia,  Pa. 

Illing,  Hans  A.,  Ph.D.,  Social  Sciences,  Psychiatry.  Clinical  Psychiatric  Social 
Worker,  Veterans  Administration  Regional  Office,  Los  Angeles,  Calif. 

Ivey,  Evelyn  Parker,  M.D.,  Psychiatry.  Medical  Director,  Tri-County  Children’s 
Center,  Morristown,  N.  J. 

Jackson,  Albert  L.,  M.D. ,  Geriatrics,  Cancer.  Staff,  Memorial  Hospital,  Modesto, 
Calif. 

Jenkins,  Paul  Hamilton,  M.D.,  Psychiatry.  Private  Practice,  Daytona  Beach,  Fla. 

Jones,  R.  Earle,  Jr.,  M.D.,  Internal  Medicine,  Cardiology.  Private  Practice, 
Anniston,  Ala. 

Jones,  Samuel  M.,  B.A.,  Pharmacology.  Associate  Scientist.  New  Rochelle,  N.  Y. 

Judkins,  Barbara  Elizabeth,  M.S.,  Social  Work.  Educational  Director,  Social 
Service,  Columbia-Presbyterian  Medical  Center,  New  York,  N.  Y. 

Kabaner,  J.  Richard,  M.D.,  Internal  Medicine,  Diabetes.  Assistant  Visiting, 
ML  Vernon  Hospital,  ML  Vernon,  N.  Y. 

Kalla,  Richard  L.,  M.S.,  Mechanism  of  Tumor  Invasion.  Student  Research  Fellow, 
University  of  Pittsburgh  School  of  Medicine,  Pittsburgh,  Pa. 

Kappelman,  Melvin  D.,  M.D.,  Gynecology-Obstetrics.  Attending  Gynecologist, 
Sinai  Hospital,  Baltimore,  Md. 

Kass,  Walter,  Ph.D.,  Clinical  Psychology.  Associate  Professor,  Albert  Einstein 
College  of  Medicine,  Bronx,  N.  Y. 

Kaufman,  Irving,  M.D.,  Child  Psychiatry.  Research  Psychiatrist,  The  Judge 
Baker  Guidance  Center,  Boston,  Mass. 

Keeve,  Jack  Philip,  M.D.,  Preventive  Medicine.  Assistant  Professor,  University 
of  Vermont  College  of  Medicine,  Burlington,  Vl 

Ketcher,  George  Paul,  M.D.,  General  Medicine,  Biology.  Private  Practice, 
Chicago,  IlL 

Kimble,  S.  T. ,  M.  D. ,  Internal  Medicine.  Private  Practice,  Silver  Spring,  Md. 

Kimbrough,  George  Burton,  M.D.,  Internal  Medicine.  Private  Practice^  Louisville, 
Ky. 
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Kindler,  Daniel,  M.D.,  Physical  Medicine.  Chief,  Department  of  Physical  Medi¬ 
cine,  Mercy  Hospital,  Miami,  Fla. 

Kleinman,  Harold  L.,  M.D. ,  Pediatrics.  Private  Practice,  Bridgeport,  Conn. 

Koller,  Fritz,  M.D. ,  Diseases  of  Metabolism,  Blood  Coagulation.  Clinical  E>ro- 
fessor.  Medicine,  University  of  Zurich,  Zurich,  Switzerland. 

Kozlowski,  Vladimir  Lukjanow,  M.D.,  Psychiatry,  Neurology.  Psychiatrist, 
Wayne  County  General  Hospital,  Eloise,  Mich. 

Kraft,  David  L,  M.D.,  Cardiology.  Instructor,  New  York  Medical  College,  New 
York,  N.  Y. 

Kuchinsky,  Saul,  B.S.,  Medicine.  Medical  Librarian,  Jewish  Hospital  of  Brooklyn, 
Brooklyn,  N.  Y. 

LeBeau,  Robert  W.,  A.B.,  Virology.  Research  Associate,  Merck,  Sharp  86  Dohme, 
West  Point,  Pa. 

Lehr,  Eric,  M.D.,  Medicine.  Private  Practice,  East  St.  Louis,  Mo. 

Lennox,  Edwin  S.,  Ph.D.,  Microbiology,  Immunology.  Assistant  Professor, 
Biochemistry,  University  of  Illinois,  Urbana,  IlL 

Lessem,  David,  M.D.,  Psychiatry.  Private  Practice,  Detroit,  Mich. 

Lewit,  William  V.,  M.D.,  Medicine,  Pediatrics.  Senior  Assistant  Resident, 
Pediatrics,  New  York  Hospital,  New  York,  N.  Y. 

Lichtenstein,  Meier,  M.D.,  Medicine,  Bums.  Private  Practice,  San  Francisco, 
Calif. 

Llneback,  Merrill  Ingham,  M.D.,  Medicine,  Otolaryngology.  Private  Practice, 
College  Park,  Ga. 

Linton,  C,  S.,  M.D.,  Ophthalmology.  Private  Practice,  Kennett,  Mo. 

McDade,  Joseph  J.,  Ph.D.,  Microbiology.  Instructor,  The  Chicago  Medical 
School,  Chicago,  Ill. 

McKenna,  Romayne  Flaherty,  M.D.,  Psychology,  Mental  Health.  Private  Practice, 
Fall  River,  Maas. 

McKerns,  Kenneth  W.,  Ph.D.,  Biochemistry,  Hormonal  Effects  on  Metabolism. 
Senior  Research  Scientist,  American  Cyanamid  Company,  Pearl  River,  N.  Y. 

McMillan,  Donald  B.,  M.Sc.,  Histology,  Cells  of  lymphoid  organs.  Instructor, 
Zoology,  University  of  Western  Ontario,  London,  Ontario,  Canada. 

Man,  Mary  Marshall,  M.D.,  Dermatology.  Private  Practice,  Rye  N,  Y. 

Manning,  Isaac  Hall,  Jr.,  M.D,,  Internal  Medicine.  Chief,  Medical  Service, 
Watts  Hospital,  Durham,  N.  C. 

Manville,  Tra  A.,  M.D.,  Internal  Medicine,  Diabetes.  Clinical  Instructor,  Neu- 
ology.  University  of  Oregon  Medical  School,  Portland,  Oreg. 

Martin,  Dan  Anderson,  M.D. ,  Cardiovascular  Research.  Instructor,  Medicine. 
North  Carolina  Memorial  Hospital,  Chapel  Hill,  N.  C. 

Merves,  Louis,  M.D. ,  Cardiology.  Assistant  Professor,  Medicine,  Jefferson 
Medical  College,  Philadelphia,  Pa. 

Midgley,  Calvin  P.,  M.D. ,  Uterine  Cervix.  Practicing  Physician,  Private  Practice, 
Lake  Villa,  IlL 

Miller,  John  T.,  B.A.,  Medical  Sciences.  Graduate  Student,  Boston  University, 
Boston,  Mass. 

Miller,  Milton,  M.D,,  Geriatrics,  Chronic  Diseases.  Chief,  Headache  Clinic, 
Mt.  Sinai  Hospital,  Chicago,  IlL 

Miller,  Ray  L.,  M.D.,  Cardiovascular  Disease.  Chief,  Medical  Service,  Fifth 
General  Hospital,  U.  S.  Army,  A.P.O.  154,  New  York,  N.  Y. 

Moinat,  Pierre,  M.D.,  Protein  Metabolism.  Research  Fellow,  Joslin  Clinic, 
Boston,  Mass. 

Moore,  Lloyd  E.,  M.D.,  Medicine.  Private  Practice,  Magnetic  Springs,  Ohio. 

Moussiopoulos,  Kyriacos,  M.D.,  Obstetrics-Gynecology.  House  Doctor,  Hialeah 
Hospital,  Hialeah,  Fla. 

Mullen,  Esther,  Ph.D.,  Clinical  Psychology.  Chief  Psychologist,  Queens  Guid¬ 
ance  Center,  Flushing,  N.  Y. 

Murphy,  Robert  K.,  M.D.,  Medicine.  Physician,  Surgeon,  La  Jolla,  Calif. 

Murray,  M.  E.  Miriam,  M.&,  Psychotherapy.  Clinical  Psychologist,  Private 
Prac:tice,  Ja  Jolla,  Calif. 
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Navalkar,  Ram  G.,  PiuD.,  Bacteriology.  Research  Assistant,  Acworth  Leprosy 
Home,  Wadala,  Bombay,  India. 

Oker-Blom,  Nils  Christian  Edgar,  M.O.,  Virology.  Professor,  University  of 
Helsinki,  Helsinki,  Finland. 

Olson,  Willard  C.,  Ph.D.,  Child  Development.  Dean,  School  of  Education,  Uni¬ 
versity  of  Michigan,  Ann  Arbor,  Mich. 

Orsini,  Margaret  Ward,  Ph.D.,  Physiology  of  Reproduction.  Project  Associate, 
University  of  Wisconsin  Medical  School,  Madison,  Wis. 

Otis,  Marshall  V.,  B.S.,  Absorption  Spectroscopy.  Senior  Research  Chemist, 
Tennessee  Eastman  Company,  Kingsport,  Tenn. 

Owensby,  D.  E.,  M.D.,  Surgery.  Surgeon,  Selma,  Ala. 

Pagano,  Alphonse  F.,  M.D.,  Obstetrics  ^Gynecology.  Obstetrician-Gynecologist, 
Lutheran  Medical  Center,  Brooklyn,  N.  Y. 

Papadopulos,  Valentina,  M.D.,  Medicine.  General  Practitioner,  Jackson,  Mich. 

Parl(s,  James  John,  Sc.D.,  Medical  Research.  Fellow,  Ophthalmology,  Alfred  P. 
Sloan  Foundation,  Baltimore,  Md. 

Perkins,  George  L.,  M.D.,  Childhood  Psychosis.  Research  Consultant,  Child 
Psychiatry,  University  of  Chicago,  Chicago,  IlL 

Pichler,  Helmut  Rudolf,  Ph.D.,  Coal,  Gas,  OIL  Director,  Carl  Engler  und  Hans 
Bunte-Institut  fiir  Mineralol-und  Kohleforschung,  Karlsruhe,  Baden,  West 
Germany. 

Poliak,  Otto,  Ph.O.,  Mental  Health.  Professor,  Sociology,  University  of  Penn¬ 
sylvania,  Philadelphia,  Pa. 

Press,  Harry  A.,  M.D.,  Anesthesiology.  Instructor,  Albany  Medical  College, 
Albany,  N.  Y. 

Priebe,  Fred  H.,  M.D.,  Cardiology.  Coordinator  of  Clinics,  Indianapolis  General 
Hospital,  Indianapolis,  Ind. 

Primanis,  George,  M.D.,  Psychiatry.  Practicing  Physician,  Cortland,  N.  Y. 

F*ropp,  Simon,  M.D.,  Hematology,  Internal  Medicine.  Associate  Professor,  Medi¬ 
cine,  Albany  Medical  College  of  Union  University,  Albany,  N.  Y. 

Quinn,  James  J.,  M.D.,  Medicine.  Private  Practice,  Syracuse,  N.  Y. 

Quinn,  John  L.,  M.D.,  Medicine,  Otolaryngology.  Private  Practice,  Steubenville, 
Ohio. 

Regunberg,  Jerome,  D.V.M.,  Tissue  Culture,  Ejnbryology.  Private  Practice, 
Poughkeepsie,  N.  Y. 

Reiches,  Aaron  J.,  M.D.,  Dermatology.  Dermatologist,  Jewish  Hospital,  St. 
Louis,  Mo. 

Robbins,  Lewis  L,,  M.D.,  Psychotherapy.  Director,  Professional  Services, 
Hillside  Hospital,  Glen  Oaks,  N.  Y. 

Rodnick,  Eliot  IL,  Ph.D.,  Psychopathology.  Professor,  Psychology,  Duke  Uni¬ 
versity,  Durham,  N.  C. 

Rodriguez,  Angel  A.  Rodriguez,  M.S.S. ,  Biology.  Instructor,  College  of  Agri¬ 
culture,  Mayaguez,  Puerto  Rico. 

Rogers,  Nancy  Graham,  B.A.,  Neurotropic  Viruses.  Microbiologist,  Diagnostic 
Laboratory,  Arlington,  Va. 

Roodyn,  Donald  Bernard,  Ph.D.,  Biochemistry,  Cytology.  Assistant  Research 
Professor,  George  Washington  University,  Washington,  O.  C, 

Rosen,  Herbert  J.,  M.D.,  Medicine.  Private  Practice,  Dover,  N.  J. 

Rosenberg,  David,  M.D.,  Pediatrics.  Private  Practice,  Yonkers,  N.  Y. 

Ross,  Raphael,  Jr.,  M.D.,  Clinical  Dermatology.  Instructor,  Tulane  Medical 
School,  New  Orleans,  La. 

Ryan,  Robert  E.,  M.  D.,  Headache,  Otolaryngology.  Otolaryngologist,  Sl  Louis, 
Mo. 

Sanneman,  Everett  Herman,  Jr.,  M. D.,  Internal  Medicine,  Hematology.  Instructor, 
Clinical  Medicine,  University  of  Louisville,  Louisville,  Ky. 

Sauder,  Paul  J.,  M.D. ,  Medicine.  Private  Practice,  .\shland,  Ohio. 

Scheidlinger,  Saul,  Ph.D, ,  Psychology.  Lecturer,  Graduate  School  of  Education, 
City  College,  New  York,  N.  Y. 

Schlesinger,  Herbert  J.,  Ph.D.,  Psychology.  Chief  Clinical  Psychologist,  The 
Menninger  Foundation,  Topeka,  Kans. 
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Schubert,  William  K.,  M.D. ,  Pediatric  Hematology.  Instructor,  Pediatrics,  Uni¬ 
versity  of  Cincinnati,  Cincinnati,  Ohio. 

Scott,  Egbert  T.,  M.D.,  Surgery.  Emeritus  Surgeon,  Mercy  Hospital,  Philadelphia, 
Pa. 

Scottolini,  Alfred  G.,  M.D.,  Internal  Medicine,  Psychiatry.  Staff  Member,  Mary 
Fletcher  Hospital,  Burlington,  Vt. 

Scully,  Robert  E.,  M.D.,  Gynecological  Pathology.  Associate  Pathologist, 
Massachusetts  General  Hospital,  Boston,  Mass. 

Seidel,  Henry  M.,  M.D.,  Pediatrics.  Assistant  Professor,  Johns  Hopkins  Uni¬ 
versity,  Baltimore,  Md. 

Sencer,  David  Judson,  M.D.,  Epidemiology  (Tuberculosis).  Chief,  U.S.P.H.S., 
Tuberculosis  Field  Research  Facility,  Muscogee  County  Health  Department, 
Columbus,  Ga. 

Senterfit,  Laurence  B.,  Sc.D.,  Microbiology  (Ocular  Disease).  Instructor,  Oph¬ 
thalmology,  Johns  Hopkins  University,  School  of  Medicine,  Baltimore,  Md. 

Sheehan,  John  Francis,  Ph.D.,  Exfoliative  Cytology.  Professor,  Clinical  Cytolo¬ 
gy,  Creighton  University,  Omaha,  Nebr. 

Shepro,  David,  M.A.,  Gross  Anatomy,  Cytology.  Assistant  Professor,  Biology, 
Simmons  College,  Boston,  Mass. 

Shimmerlik,  Lucy,  M.D.,  Fertility,  Endocrinology.  Assistant  Adjunct,  Gynecol¬ 
ogy  Service,  Hospital  for  Joint  Diseases,  New  York,  N.  Y. 

Siebenmann,  Charles  O.,  Dr.Ing.,  Chemotherapy.  Research  Associate,  Uni¬ 
versity  of  Toronto,  Toronto,  Ontario,  Canada. 

Sloane,  Milton  B.,  M.D.,  Dermatology.  Instructor,  Columbia  University,  New 
York,  N.  Y. 

Solomon,  Irwin,  M,D.,  Psychoanalysis.  Private  Practice,  New  York,  N.  Y. 

Spech,  Anthony  F.,  M.D. ,  General  Surgery.  Staff  Member,  St.  Vincent’s  Charity 
Hospital,  Cleveland,  Ohio. 

Stein,  Donald  W.,  M.D.,  Medicine,  Anesthesiology.  Anesthesiologist,  Private 
Practice,  Denver,  Colo. 

Sterling,  Harry,  M.D.,  Psychoanalysis.  Clinical  Instructor,  Psychiatry,  State 
University  of  New  York  Medical  College,  Brooklyn,  N.  Y. 

Story,  William  C.,  M.D.,  Internal  Medicine.  Chief  Resident,  University  of  Arkan¬ 
sas  Medical  Center,  Little  Rock,  Ark. 

Styles,  Twitty  Junius,  M.S.,  Protozoology.  Junior  Scientist,  State  University  of 
New  York  Medical  School,  Brooklyn,  N.  Y. 

Sunderlin,  C.  E.,  Ph.D.,  Research  Administration.  Directeur  General  Adjoint, 
European  Research  Associates,  Bruxelles,  Belgium. 

Tachibana,  Takehiko,  Ph.D.,  Experimental  Embryology.  Research  Associate, 
University  of  Michigan,  Ann  Arbor,  Mich. 

Tauber,  Laszlo  N.,  M.D.,  Surgery.  Private  Practice,  Washington,  D.  C. 

Taylor,  Sam  D.,  M.D. ,  Medicine.  Private  Practice,  Henderson,  Ky. 

Thomas,  John  P.,  Ph.D.,  Microbiology.  Research  Biologist,  Westwood,  N.  J. 

Tight,  Alvin  J.,  M.D.,  Medicine.  Private  Practice,  Fort  Lauderdale,  Fla. 

Todd,  Margaret  Edna,  Ph.D.,  Vascular  Diseases.  Director,  Vascular  Research 
Laboratory,  New  York  Hospital,  New  York,  N.  Y. 

Turner,  C.  M.,  M.D. ,  Medicine.  Private  Practice,  St.  Louis,  Mo. 

Valantiejus,  John  A.,  M.D.,  Internal  Medicine.  Staff  Member,  St.  Anthony’s 
Hospital,  New  Buffalo,  Mich. 

Van  Hoosier,  Gerald  L.,  D.V.M.,  Virology,  Zoonoses.  Animal  Testing  Unit, 
Division  of  Biologies  Standards,  National  Institutes  of  Health,  Bethesda,  Md. 

Van  Raalte,  Leslie  H.,  M.D.,  Obstetrics-Gynecology.  Chief.  Department  of 
Obstetrics-Gynecology,  Quincy  Hospital,  Quincy,  Mass. 

Viscusi,  Emanuel  M.,  M.D.,  Geriatric  Medicine.  Physician,  Private  Practice, 
Brooklyn,  N.  Y. 

Wallis,  J.  Kendall,  M.D.,  Psychiatry.  Chief,  Adult  Psychiatric  Clinic,  Roosevelt 
Hospital,  New  York,  N.  Y. 

Weissman,  Edward,  MD.,  Internal  Medicine,  Psychiatry,  Practicing  Physician, 
Kingston,  N.  Y. 
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Westfall,  George  A.  Jr.,  M.D.,  Internal  Medicine.  Hertzler  Clinic,  Halstead,  Kans. 
Wicbterle,  Otto,  D.Sc.,  Organic,  Macromolecular  Chemistry.  Professor,  Uni¬ 
versity  of  Prague,  Prague,  Czechosolovakia. 

Wilson,  Orley  E.,  M.D.,  Medicine,  Diabetes.  Private  Practice,  Elkhart,  Ind. 
Winkler,  Louis  H.  Jr.,  M.D.,  Internal  Medicine,  Allergy.  Private  Practice, 
Bethlehem,  Pa. 

Witowski,  Edward  S.,  Jr.,  M.D.,  Internal  Medicine,  Gastroenterology.  Private 
Practice,  Bethesda,  Md. 

Zussman,  Bernard  Maurice,  M.D.,  Allergy,  Internal  Medicine.  Private  Practice, 
Memphis,  Tenn. 


STUDENT  MEMBERSHIP 

Eerrigno,  Daniel  J.,  Jr.,  B.A.,  Neuropathology.  Medical  Student,  State  Uni¬ 
versity  of  New  York,  Brooklyn,  N.  Y. 


Elected  August  15,  1958 
SUSTAINING  MEMBERSHIP 

Barrett,  Irwin  W.,  M.D.,  Allergy.  Assistant,  Postgraduate  Courses,  University  of 
Tennessee  Medical  School,  Knoxville,  Tenn. 

Beckley,  John  Henry,  M.D.,  Internal  Medicine.  Director,  Clinical  Research, 
Fellows-Testagar  Company,  New  York,  N.  Y. 

Bellini,  Albert  Carl,  M.D.,  Medicine.  Associate  Clinical  Professor,  Stretch 
School  of  Medicine,  Chicago,  Ill. 

Bernhard,  Robert,  Sr.,  M.D.,  Medicine.  Emeritus  Professor,  Tulane  University, 
New  Orleans,  La. 

Carlson,  Curtis  H.,  M.D.,  Fluoride  Metabolism.  Instructor,  University  of  Minne¬ 
sota  Medical  School,  Minneapolis,  Minn. 

Duvalier,  Francois,  M.D.,  Medicine.  President,  Republic  of  Haiti,  Port-Au-Prince, 
HaitL 

Galante,  Vincent  James,  M.D.,  Radiology.  Director,  Department  of  Radiology, 
Holy  Cross  Hospital,  Chicago,  Ill. 

Houser,  Frank  S.,  M.D.,  Radiation  Biology.  Physician,  Associate  Director, 
Euclid  Clinic  Foundation,  Euclid,  Ohio. 

Kamakas,  N.  C.,  M.D.,  Pediatrics.  Private  Practice,  Ferguson,  Mo. 

Kokowicz,  Raymond  J.,  M.D.,  Cardiology.  Private  Practice,  Detroit,  Mich. 

Marra,  Alfred  F.,  M.D.,  Medicine.  Director,  Medicine,  St.  Francis  Hospital, 
Bronx,  N.  Y. 

Rawlings,  Junius  Mott,  M.D.,  Physiology,  Tuberculosis.  Private  Practice,  Flint, 
Mich. 

Schwartz,  Harold  Alan,  M.D.,  Obstetrics-Gynecology.  Private  Practice,  Chat¬ 
tanooga,  Tenn. 

Squillace,  Joseph  Anthony,  M.D.,  Obstetrics-Gynecology.  Director,  Obstetrics- 
Gynecology,  Prospect  Heights  Hospital,  Brooklyn,  N.  Y. 


ACTIVE  MEMBERSHIP 

Abrahamer,  Hyman  W.,  M.D.,  Psychiatry.  Assistant  Director,  Administrative, 
Marcy  State  Hospital,  Marcy,  N.  Y. 

Abrahams,  Joseph,  M.D.,  Psychiatry.  Consultant,  St.  Elizabeth’s  Hospital, 
Washington,  D.  C. 

Aisenberg,  Alvin  D.,  D.D.S.,  Pathology.  Assistant  Professor,  University  of 
Maryland  Dental  School,  Baltimore,  Md. 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


97 


I  Amato,  Vincent  J.,  M.D.,  Cytology,  Endocrinology.  Private  Practice,  Long 

’  Island  City,  N.  Y. 

[  Aronson,  Arthur  L.,  D.V.M.,  Pharmacology.  Teaching  Assistant,  New  York  State 

I  Veterinary  College,  Cornell  University,  Ithaca,  N.  Y. 

I  Baldwin,  Francis  W.,  M.D.,  Internal  Medicine.  Consulting  Physician,  St.  Vin¬ 

cent’s  Hospital,  New  York,  N.  Y. 

Beck,  Richard  Edward,  M.D.C.M.,  Hematology,  Cancer.  Clinical  Instructor, 
University  of  British  Columbia,  Vancouver,  B.C.,  Canada. 

‘  Becker,  F.  T.,  M.D.,  Dermatology.  Head,  Department  of  Dermatology,  Duluth 

Clinic,  Duluth,  Minn. 

I  Bensel,  Arlington,  M.D.,  Dermatology,  Syphilology.  Physician,  Private  Practice, 

I  Orange,  N.  J. 

Beyer,  Samuel  Meigs,  M.D.,  Medicine,  Diabetes.  Chief,  Medical  Service,  Adrain 
I  Hospital,  Punxsutawney,  Pa. 

Bhagavantam,  S.,  D.Sc.,  Physics.  Director,  Indian  Institute  of  Science,  Banga- 
lore,  India. 

Bissell,  L.  F.,  M.D.,  Nutrition,  Allergy.  Senior  Instructor,  Medicine,  Western 
Reserve  University,  Cleveland,  Ohio. 

Blumberg,  Eduard,  M.D.,  Mental  Deficiency,  Genetics.  Senior  Physician,  Pine- 
^  land  Hospital  &  Training  Center,  Pownal,  Me. 

Boccia,  James  J.,  M.D.,  Medicine.  Private  Practice,  Detroit,  Mich. 

Bogdonoff,  Philip  D.,  Ph.D.,  Animal  Nutrition,  Physiology.  Research  Nutrition¬ 
ist,  Commercial  Solvents  Corporation,  Terre  Haute,  Ind. 

^  Bordeleau,  Jean-Marc,  M.D.,  Psychiatry.  Psychiatrist,  Institut  Albert  Prevost, 

Montreal,  Quebec,  Canada. 

Bowen,  John  M.,  D.V.M.,  Physiology.  Assistant,  New  York  State  Veterinary 
College,  Ithaca,  N.  Y. 

Brennecke,  Frances  E.,  M.D.,  Children’s  Orthopaedics.  Chief,  Handicapped 
Children’s  Unit,  D.  C.  Department  of  Health,  Washington,  D.  C. 

Brown,  Albert  A.,  M.D.,  Pediatrics.  Private  Practice,  Lynn,  Mass. 

Brown,  James  W.,  M.D.,  Ophthalmology,  Color  Vision.  Private  Practice,  Butler, 
Pa. 

Calesnick,  Benjamin,  M.D. ,  Pharmacology.  Assistant  Professor,  Hahnemann 
I  Medical  College,  Philadelphia,  Pa. 

Carolan,  John  J.,  M.D.,  Medicine.  Private  Practice,  San  Francisco,  Calif. 

Casorso,  D.  Roy,  D.V.M. ,  Veterinary  Pathology.  Veterinary  Pathologist,  Rocke¬ 
feller  Foundation,  Bogota,  Columbia. 

Castillo,  Cesar  A.,  M.D.,  Physiology.  Research  Associate,  McArdle  Institute, 
Madison,  Wis. 

Cekada,  Emil  B.,  M.D.,  Blood  Diseases.  Assistant  Chief,  Medical  Services, 
Veterans  Administration  Center,  Mountain  Home,  Tenn. 

Challice,  Cyril  Eugene,  Ph.D.,  Biophysics,  Electron  Microscopy.  Assistant 
Professor,  Physics,  University  of  Alberta,  Calgary,  Canada. 

Cocito,  Carlo,  M.D.,  Biochemistry,  Microbiology.  Post-Doctoral  Fellow,  Micro¬ 
biology,  Rutgers,  The  State  University,  New  Brunswick,  N.  J. 

Coleman,  Jules  V.,  M.D.,  Psychiatry.  Clinical  Professor,  Yale  University, 
School  of  Medicine,  New  Haven,  Conn, 

Conrad,  Harold,  Jr.,  M.D. ,  Internal  Medicine,  Hematology.  Private  Practice, 
Center  Sandwich,  N.  H. 

Coolidge,  Robert  P.,  M.D.,  Medicine.  General  Practice,  Schenectady,  N.  Y. 

Covert,  Donn  F.,  M.D.,  Internal  Medicine.  Private  Practice,  Warren,  Ohio. 

Cutler,  Morton,  M.D.,  Ophthalmology.  Private  Practice,  Twin  Falls,  Idaho. 

Dayton,  Peter  G.,  Ph.D.,  Biochemistry,  Pharmacology.  Fellow,  National  Heart 
Institute,  New  York,  N.  Y. 

Denton,  Joseph  H.,  M.D.,  Internal  Medicine.  Private  Practice,  Troy,  N.  Y. 

Ehrmantraut,  Wilfred  R. ,  M.D. ,  Internal  Medicine.  Medical  Director,  Children’s 
Center,  Laurel,  Md. 

Elmendorf,  Dumont  F.,  Jr.,  M.D.,  Infectious  Disease.  Assistant  Professor, 
Albany  Medical  College,  Albany,  N.  Y. 
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Embil,  Juan  A.,  Jr.,  M.D.,  Microbiology.  Instructor,  Havana  University,  Havana, 
Cuba. 

Epstein,  Sheldon  M.,  D.O.,  Antibiotics,  Cancer.  Intern,  Detroit  Osteopathic 
Hospital,  Detroit,  Mich. 

Evangelides,  Theodore,  B.S.,  Dairy  Science.  Field  Auditor,  New  Jersey— New 
York  Milk  Mariceting  Area,  New  York,  N.  Y. 

Ewing,  John  A.,  M.D.,  Psychiatry.  Assistant  Professor,  University  of  North 
Carolina  School  of  Medicine,  Chapel  Hill,  N.  C. 

Farnsworth,  Ekiith  B.,  M.D.,  Biology.  Assistant  Professor,  Northwestern  Univer¬ 
sity  Medical  School,  Chicago,  Ill. 

Fenninger,  Leonard  D.,  M.D.,  Cancer,  Metabolism.  Assistant  Dean,  University 
of  Rochester,  Rochester,  N.  Y. 

Fisher,  Joseph  Vincent,  M.D.,  Medicine.  Private  Practice,  Chelsea,  Mich. 

Frankel,  Harry  M.,  Ph.D.,  Physiology.  Physiologist,  Applied  Physiology  Branch, 
Army  Chemical  Center,  Md. 

Fusco,  Joseph  John,  M.D.,  Medicine.  Physician,  Rip  Van  Winkle  Clinic,  Hills¬ 
dale,  N.  Y. 

Garrett,  Marshall  T.,  M.D.,  Medicine.  Physician,  Charlottesville,  Va. 

Gatto,  Richard  P.,  &S.,  Bacteriology.  Senior  Bacteriologist,  New  York,  N.  Y. 

Geddes,  David  K.,  M.D.,  Psychiatry.  Clinical  Instructor,  U.C.L.A.  Medical 
School,  Los  Angeles,  Calif. 

Geiss,  F.  V.,  M.D.,  Medicine.  Psychology.  Private  Practice,  Cleveland,  Ohio. 

Gelvin,  E.  Philip,  M.D.,  Obesity  Research.  Medical  Officer,  Bell  Telephone 
Laboratories,  Whippany,  N.  J. 

Goldenhar,  Maurice,  M.D.,  Cardiology,  Renal  Diseases.  Clinical  Assistant, 
Meadowbrook  Hospital,  Oceanside,  N.  Y. 

Harris,  Jerome  J.,  M.A.,  Clinical  Research.  Editorial  Coordinator,  Ciba  Pharma¬ 
ceuticals,  Inc.,  Summit,  N.  J. 

Hatem,  Simone,  Dr.Chem.,  Physical  Sciences.  Physical  Chemist,  Paris,  France. 

Hecht,  Roy  A.,  M.D.,  Medicine.  Assistant  Medical  Director,  Armour  Pharmaceu¬ 
tical  Company,  Kankakee,  Ill. 

Heller,  James  R.  V.,  M.D.,  Medicine.  Private  Practice,  Coplay,  Pa. 

Hiott,  G.  F.,  Jr.,  M.D.,  Medicine.  Private  Practice,  York,  S.  C. 

Hobika,  Grant  H.,  M.D.,  Medicine.  Physician,  Private  Practice,  Utica,  N.  Y. 

Ingham,  Herbert  S.,  B.S.,  Basic  Physical  Theory,  High  Temperature  Research. 
Vice-President,  Engineering  Research,  Metallizing  Engineering  Company, 
Inc.,  Roslyn  Estates,  L.  I.,  N.  Y. 

In  wood,  Louis  R.,  M.D. ,  Science.  Physician,  Private  Practice,  Brooklyn,  N.  Y. 

Ipp,  Herman  H.,  M.D.,  Internal  Medicine.  Physician,  Youngstown,  Ohio. 

Jaynes,  Edwin  T.,  Ph.D.,  Theoretical  Physics.  Associate  Professor,  Stanford 
University,  Stanford,  Calif. 

Jenkins,  Robert  L.,  Jr.,  M.D.,  Internal  Medicine.  Private  Practice,  Youngstown, 
Ohio. 

Kaell,  Harry  I.,  M.D.,  Orthopedic  Surgery.  Surgeon,  Private  Practice,  Park  Ridge, 

m. 

Kahn,  Bernard  I.,  M.D.,  Psychiatry.  Chief,  Department  of  Psychiatry,  Kaiser 
Foundation  Hospital,  San  Francisco,  Calif. 

Kalinowsky,  Lothar  B.,  M.D.,  Psychiatry.  Attending  Psychiatrist,  New  York 
State  Psychiatric  Institute,  New  York,  N.  Y. 

Kantrow,  Abraham,  H.,  M.D.,  Pediatrics,  Diabetes  Mellitus.  Assistant  Clinical 
Professor,  New  York  State  University,  College  of  Medicine,  Brooklyn,  N.  Y. 

Kaplowe,  Joseph  Louis,  M.D.,  Medicine.  Private  Practice,  New  Haven,  Conn. 

Katan,  Anny,  M.D.,  Psychoanalysis.  Professor,  Child  Analysis,  Western  Reserve 
University,  Cleveland,  Ohio. 

Kennedy,  Leo  J.,  M.D.,  Proctology.  Visiting  Surgeon,  St.  Vincent’s  Hospital, 
New  York,  N.  Y. 

Kibler,  William  Herbert,  M.O.,  Medicine.  Private  Practice,  Kibler-Hogshead 
Clinic,  Morganton,  N.  C. 

Kirkpatrick,  Price  A.,  M.D.,  Social  Psychiatry.  Research  Assistant,  Mt.  Sinai 
Hospital,  New  York,  N.  Y. 
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Knapp,  Robert  Charles,  M.D.,  Obstetrics-Gynecology.  Instructor,  Cornell  Medi¬ 
cal  College,  New  York,  N.  Y. 

Koehler,  Lawrence  Dale,  B.S.,  Histochemistry,  Cytochemistry.  Predoctoral 
Student,  Michigan  State  University,  East  Lansing,  Mich. 

Koff,  Salmon  A.,  M.D.,  Psychiatry.  Director,  Koff  Psychiatric  Clinic,  Atlanta, 
Ga. 

Kupfer,  Sherman,  M.D.,  Cardiovascular,  Renal  Physiology.  Assistant  Professor, 
Physiology,  Cornell  University  Medical  College,  New  York,  N.  Y. 

Kusik,  Alan,  Ph.G.,  Pharmaceuticals.  Vice-President,  Organon,  Inc.,  Orange, 
N.  J. 

Laatz,  Mary  Jane,  A.B.,  Medicine.  Medical  Librarian,  Indiana  University,  School 
of  Medicine  Library,  Indianapolis,  Ind. 

Laidlaw,  Melvem  E.,  M.D.,  Endocrinology.  Internist,  Private  Practice,  Walla 
Walla,  Wash. 

Landy,  Jerome  J.,  M.D.,  Surgery,  Pharmacology.  Assistant  Professor,  Surgery, 
University  of  Arkansas  Medical  Center,  Little  Rock,  Ark. 

Lapinsohn,  Leonard,  M.D.,  Psychiatry,  Neurology.  Chief,  EEG  Department, 
Einstein  Medical  College,  Philadelphia,  Pa. 

Laux,  France  A.,  M.D.,  Pathology.  Resident,  Fitzsiroons  Army  Hospital,  Denver, 
Colo. 

Lawton,  Ethel  J.,  B.A.,  Marriage  Counseling,  Psychoanalysis,  Marriage  Counse¬ 
lor,  New  York,  N.  Y. 

Levenson,  Robert  M.,  M.D.,  Medicine.  Clinical  Associate,  University  of  Wash¬ 
ington  Medical  School,  Seattle,  Wash. 

Lewis,  Robert  C.,  Jr.,  M.D.,  Medicine.  Private  Practice,  Glenwood  Medical 
Associates,  Glenwood  Springs,  Colo. 

Litin,  Edward  Mortimer,  M.D.,  Psychiatry,  Human  Behavior.  Consultant,  Mayo 
Clinic,  Rochester,  Minn. 

Lowinger,  Paul,  M.D.,  Psychiatry.  Chief,  Outpatient  Service,  Lafayette  Clinic, 
Detroit,  Mich. 

McDougal,  William  J.,  M.D. ,  Surgery.  Chief,  Surgery,  Butlerworth  Hospital, 
Grand  Rapids,  Mich. 

McElhenney,  Thomas  J.,  M.D.,  Pediatrics,  Chemistry,  Agronomy.  Pediatrician, 
Private  Practice,  Austin,  Texas. 

McKinney,  E^gar  Prentice,  M.D.,  Collagen  Disease.  Private  Practice,  Nacog¬ 
doches,  Texas. 

Mabanta,  Fausto  F.,  M.D.,  General  Surgery,  Hospital  Administration.  Medical 
Director,  Marian  Hospital,  Manila,  Philippines. 

Manchester,  Benjamin,  M.D.,  Cardiology.  Assistant  Clinical  Professor,  George 
Washington  University,  Washington,  D.  C. 

Mason,  Richard  T.,  B.S.,  Microbiology.  Research  Assistant,  St.  John's  Univer¬ 
sity,  Graduate  School,  Brooklyn,  N.  Y. 

Mathis,  J.  A.,  M.D.,  Medicine.  Pinckney ville  Medical  Group,  Pinckneyville,  Ill. 

Mattman,  Lida  Holmes,  PhiD.,  Medical  Microbiology.  Associate  Professor, 
Wayne  State  University,  Detroit,  Mich. 

Medearis,  Donald  N.,  Jr.,  M.D.,  Virology,  Pediatrics.  Assistant  Professor, 
Pediatrics,  The  Johns  Hopkins  University  School  of  Medicine,  Baltimore,  Md. 

Morgan,  M.  Elizabeth,  M.D.,  Chest  Diseases.  Staff  Physician,  Veterans  Adminis¬ 
tration  Hospital,  Augusta,  Ga. 

Mori,  Kanake,  M.D.,  Biochemistry,  Endocrinology.  Postdoctoral  Fellow,  Univer¬ 
sity  of  Montreal,  Montreal,  Quebec,  Canada. 

Murbach,  Clarence  Franklin,  M.D.,  Surgery.  Visiting  Surgeon,  Detwiler  Memorial 
Hospital,  Wauseon,  Ohio. 

Nassar,  Carlos,  M.D.,  Child  Psychiatry.  Professor,  Abnormal  Psychology  & 
Mental  Hygiene,  University  of  Chile,  Santiago,  Chile. 

Nelson,  Victor  Edwin,  M.D.,  Surgery.  Senior  Surgeon,  Highland  Park  General 
Hospital,  Detroit,  Mich. 

Nettles,  Mark  K.,  M.D.,  Ultrasonic  Effect  on  Bacteria.  Staff  Member,  Chickasaw 
Infirmary,  Chickasaw,  Ala. 


100 


TRANSACTIONS 


Nolting,  David  Daniel,  ILD.,  Cardiology.  Assistant  Chief,  Washington  University 
Medical  Service,  Veterans  Administration  Hospital,  St.  Louis,  Mo. 

Nussbauffl,  Rhoda  E.,  B.S.,  Biometrics.  Assistant  Scientist,  Warner  Chilcott 
Laboratories,  Morris  Plains,  N.  J. 

O’Brien,  Arthur  C.,  M.D.,  Medicine.  Physician,  Private  Practice,  Hayward,  Calif. 

Paaa,  L  Earl,  M.D.,  Medicine.  Associate,  St.  Ag;nes  Hospital,  Baltimore,  Md. 

Picon-Re&egui,  Emilio,  M.D.,  Nutrition.  Faculty  Member,  Universidad  Mayor  de 
San  Marcos,  Lima,  Peru. 

Pollack,  Burton  Robert,  D.D.S.,  Physiology.  Associate  Professor,  University  of 
Maryland  School  of  Dentistry,  Baltimore,  Md. 

Polskin,  Louis  Julian,  M.D.,  Medicine,  Biochemistry.  Private  Practice,  Lake¬ 
land,  Fla. 

Ponack,  Bette,  B.S.,  Pathology,  Heart  Disease.  Junior  Year  Student,  The  Georg'e 
Washington  University  School  of  Medicine,  Washington,  D.  C. 

Rakosy,  Alexander  W.,  B.3.,  Bacteriology,  Cytology.  Bacteriologist,  Holy  Cross 
Hospital,  Chicago,  Ill. 

Rank,  Beata,  Litt.L.,  Psychoanalysis.  Senior  Training  Analyst,  Boston  Psycho¬ 
analytic  Society  &  Institute,  Boston,  Mass. 

Ratner,  Herbert,  M.D,,  Public  Health.  Director,  Oak  Park  Health  Department, 
Oak  Park,  IlL 

Reed,  Howard  W.,  M.D.,  Geriatrics,  Cardiovascular.  Private  Practice,  Daytona 
Beach,  Fla. 

Reynolds,  Thomas  Gordon,  M.D.,  Orthopedics.  Associate  Professor,  College  of 
Medical  Evangelists,  School  of  Medicine,  Glendale,  Calif. 

Rice,  E.  Clarence,  Jr.,  M.D.,  Pathology.  Director  of  Laboratories,  Children’s 
Hospital  of  the  District  of  Columbia,  Washington,  D.  C. 

Ried,  Hubert  Leo,  M.D.,  Childhood  Cancer.  Assistant  Pediatrician,  M.D.  Ander¬ 
son  Hospital,  Houston,  Texas. 

Riley,  Harris  DeWitt,  Jr.,  M.D.,  Pediatrics.  Professor,  University  of  Oklahoma, 
Oklahoma  City,  Okla. 

Roland,  Paul  E.,  B.S.,  Rehabilitation.  Physical  Medicine  Coordinator,  Veterans 
Hospital,  Indianapolis,  Ind. 

Rose,  Lucien  Claude,  M.S.,  Atherosclerosis,  Blood  Clotting  Factors.  Associate 
Scientist,  Warner-Lambert  Research  Institute,  Morris  Plains,  N.  J. 

Rosenthal,  Joseph,  M.D.,  Internal  Medicine,  Diabetes.  Assistant  Professor, 
Tufts  University  School  of  Medicine,  Boston,  Mass. 

Rutter,  Henry  A.,  Jr.,  Ph.D.,  Biochemistry.  Chemist,  Walter  Reed  Army  Medical 
Center,  Washington,  D.  C. 

Samuel,  Marcel,  C.El.,  Engineering,  Chemistry.  Director,  Laboratoire  d’Analyses 
Samuel,  Paris,  France, 

Santora,  Dante  A.,  B.A.,  Clinical  Psychology.  Senior  Clinical  Psychologist, 
New  York  State  Department  of  Mental  Hygiene,  Plattsburgh,  N.  Y. 

Schiott,  Carsten  Rindom,  M.D.,  Microbiology.  Director,  Virus  Laboratory,  Uni¬ 
versity  of  Aarhus,  Aarhus,  Denmark. 

Schmidt,  Hermann  O.,  Ph.D.,  Clinical  Psychology.  Director,  Psychological 
Laboratories,  Norwich  State  Hospital,  Norwich,  Conn. 

Schwartz,  Robert,  M.D.,  Internal  Medicine.  Chief,  Medical  Services,  Centerville 
Clinic,  California,  Pa. 

Schwartzberg,  Joseph,  M.D.,  Medicine.  Private  Practice,  Cleveland,  Ohio. 

Shapiro,  Benjamin  B.,  M.D.,  Medicine.  Clinical  Instructor,  Chicago  Medical 
School,  Chicago,  lU. 

Sherman,  Max  Ari,  M.D.,  Psychiatry,  Psychoanalysis.  Private  Practice,  Los 
Angeles,  Calif. 

Simson,  Clyde  B.,  M.D.,  Child  Psychiatry.  Associate  Professor,  Wayne  Medical 
School,  Detroit,  Mich. 

Slade,  Homer  G.,  M.D.,  Chest  Surgery.  Private  Practice,  Saginaw.  Mich. 

Slattery,  Thomas,  M.D.,  Orthopedic  Surgery.  Associate  Staff  Member,  Alexian 
Brothers  Hospital,  Chicago,  IlL 
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Small,  Robert  G,,  M.D.,  General  Surgery.  Chief  Resident  Surgeon,  Veterans 
Administration  Hospital,  West  Hsven,  Conn. 

Smith,  Donald  E.,  M.D.,  Internal  Medicine.  Instructor,  University  of  Utah  Medi¬ 
cal  School,  Salt  Lake  City,  Utah. 

Spaeth,  Ralph,  M.D.,  Pediatrics,  Bacteriology.  Associate  Professor,  Pediatrics, 
University  of  Illinois  College  of  Medicine,  Chicago,  IlL 

Stewart,  Franz  H.,  M.D.,  Cardiovascular  Diseases.  Clinical  Professor,  Medicine, 
University  of  Miami,  Miami,  Fla. 

Stolar,  Robert,  M.D.,  Dermatology.  Associate  Professor,  Georgetown  University, 
Washington,  D.  C. 

Stralka,  Irene  Ann,  B.A.,  Pharmacology.  Assistant  Scientist,  Warner-Lambert 
Research  Institute,  Morris  Plains,  N.  J. 

Struthers,  James  N.  P.,  M.D.,  Child  Psychiatry.  Director,  Children's  Residential 
Psychiatric  Service,  Ypsilanti  State  Hospital,  Ypsilanti,  Mich. 

Toy,  Charles  M.,  H.D.,  Psychiatry.  Private  Practice,' Muskegon,  Mich. 

Trum,  Bernard  F.,  D.V.M.,  Radiobiology,  Zootechnics.  Director,  Animal  Care 
Center,  Harvard  Medical  School,  Boston,  Mass. 

Twersky,  A.  B.,  D.CX,  Cardiology,  Physiology.  Physician,  Surgeon,  Festus,  Mo. 

Urbanek,  Robert  Edward,  M.D.,  Medicine,  Psychiatry.  General  Practice,  Hoyer 
Clinic,  Beaver  Dam,  Wis. 

Van  Buskirk,  Edmund  Linford,  M.D.,  Ophthalmology.  Ophthalmologist,  Arnett 
Clinic,  Lafayette,  Ind. 

Vance,  Ralph  B.,  M.D.,  Psychosomatics,  Neuropsychiatry.  Private  Practice, 
Salem,  Ohio. 

Vemace,  Bartholomew  J.,  M.D. ,  Physiological  Chemistry.  Resident,  Internal 
Medicine,  Fordham  Hospital,  New  York,  N.  Y. 

Victor,  Irving,  M.D.,  Urology.  Private  Practice,  Savannah,  Ga. 

Voight,  Franz  Otto  Wilhelm,  M.D.,  Clinical  Medicine,  Pathology.  Private  Prac¬ 
tice,  Internal  Medicine,  East  Oskaloosa,  Iowa. 

Waldrop,  William  L.,  M.D.,  Hand  Surgery.  Physician,  Surgeon,  Bone  and  Joint 
Hospital,  Oklahoma  City,  Okla. 

Wallace,  Lois  Ann,  A.B.,  Bacteriology.  Science  Information  Department,  Smith, 
Kline  and  French  Laboratories,  Philadelphia,  Pa. 

Warren,  Max,  M.D.,  Psychoanalytic  Research.  Instructor,  Psychiatry,  Wayne 
State  University,  College  of  Medicine,  Detroit,  Mich. 

Watson,  Goodwin,  Ph.D. ,  Psychology.  Professor,  Education,  Columbia  Univer¬ 
sity  Teachers  College,  New  York,  N.  Y. 

Weingrow,  Samuel  M.,  M.D.,  Epilepsy,  Reflexology.  Associate  Neuropsychiatrist, 
Goldwater  Memorial  Hospital,  Bronx,  N.  Y. 

Westphal,  Kean  F.,  M.D.,  Clinical  Surgery.  Chief,  Surgical  Service,  U.  S.  Vete¬ 
rans  Hospital,  Fresno,  Calif. 

Wheeler,  James  A.,  M.D.,  Medicine,  Pediatrics.  Director,  Axtell  Clinic,  Newton, 
Kans. 

Wilson,  James  Robert,  M.D.,  Thoracic,  Vascular  Surgery.  Resident,  Surgery,  Uni¬ 
versity  of  Florida,  Teaching  Hospital,  Gainesville,  Fla. 

STUDENT  MEMBERSHIP 

Gordon,  Edward  L.,  B.A.,  Medicine.  Third  Year  Medical  Student,  New  York  Medi¬ 
cal  College,  New  York,  N.  Y. 


Elected  September  18,  1958 
SUSTAINING  MEMBERSHIP 

Bersack,  Solomon  Rodney,  M.D.,  Radiology.  Chief,  Radiology  Department,  Mt. 
Alto  Veterans  Hospital,  Washington,  D.  C. 
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Buchner,  Leo  H.,  M.D.,  Cancer  Chemotherapy.  Aaalatant  Realdent,  Beth*El 
Hoapltal,  Brooklyn,  N.  Y. 

Connor,  James  D.,  M.O.,  Medicine.  Medical  Director,  Variety  Children’s  Hospital, 
Miami,  Fla. 

Deutsdi,  Irvin,  M.D.,  Medicine.  Radiologist,  Bel-Aire  Hospital,  Miami  Beach, 
Fla. 

Grendon,  David  A.,  M.D.,  Radiology.  Radiologist,  Sharon  Hospital,  Sharon,  Conn. 

Guatin,  Ronald  McClellan,  M.D.,  Geriatrics.  Private  Practice,  Athena,  Ga. 

Held,  Harold,  B.A.,  Law,  General  Science.  Partner,  Javits  &  Javits,  New  York, 
N.  Y. 

Heslington,  Hurston  F.,  M.D. ,  Pathology.  Pathologist,  Colbert  County  Hospital, 
Florence,  Ala. 

Kallay,  Stephen  Lawrence,  M.D. ,  Hormones,  Lung  Infection.  Private  Practice, 
Lakewood,  Colo. 

Kendrick,  John  F.,  M.D.,  Central  Nervous  System.  Neurological  Surgeon,  Rich¬ 
mond,  Va. 

Krantz,  Clement  L,  M.D.,  Cardiology,  Internal  Medicine.  Assistant  Clinical 
Professor,  University  of  Washington,  Seattle,  Wash. 

Marino,  Rocco  S.,  M.D.,  Diagnostic,  Therapeutic  Radiology.  Private  Practice, 
Waterbury,  Conn. 

Miller,  Lloyd  F.,  M.D.,  Infectious  Diseases  Research.  Officer  in  charge.  Naval 
Medical  Research  Unit  No.  4,  Great  Lakes  Naval  Training  Center,  Great 
Lakes,  IIL 

Nappe,  Pasquale  E.,  M.D.,  Medicine.  Attending  Gynecology t,  Columbus  Hospi¬ 
tal,  Newark,  N.  J. 

Oberrender,  Girard  F.,  M.D.,  Medicine.  Clinical  Professor,  Otorhinolaryngology, 
New  York  University,  New  York,  N.  Y. 

Schoenewaldt,  Arthur  C.,  Jr.,  Pharmacy,  Medicine.  Executive  Vice-President, 
The  Schmltz-Schoenewaldt-Tumer  Co.,  New  York,  N.  Y. 

Seydel,  Frank,  Jr.,  M.D.,  Pharmacology,  Therapeutics.  Private  Practice,  Boulder, 
Colo. 

Wilhelm,  Virginia  Lee,  M.D.,  Biology.  Private  Practice,  Oceanlake,  Oreg. 

Wolcott,  George  Linton,  M.D.,  Pharmaceutical,  Industrial  Medicine.  Medical 
Director,  Bristol-Myers  Products  Division,  New  York,  N.  Y. 

Zatzkln,  Herbert  R.,  M.D.,  Clinical  Radiology.  Director,  Radiology  Department, 
Meadowbrook  Hospital,  East  Meadow,  N.  Y. 


ACTIVE  MEMBERSHIP 

Abarbanel,  Albert,  Ph.D.,  Medicine,  Psychology.  Practicing  Psychologist,  New 
York,  N.  Y. 

Alexander,  Lee  J.,  M,D. ,  Clinical  Research,  Medicine.  Clinical  Assistant 
Professor,  Dermatology-Syphilology,  University  of  Texas,  Southwestern 
Medical  School,  Dallas,  Texas. 

Amory,  David  W.,  ILS.,  Pharmacology.  Ph.D.  Candidate,  University  of  Washington 
School  of  Medicine,  Seattle,  Wash. 

Appel,  Bernard,  M,D.,  Dermatology.  Professor,  Tufts  University  School  of 
Medicine,  Medford,  Maas. 

Askari,  Augusta  Boettcher,  Ph.D.,  Organic  Chemistry.  Research  Associate, 
Sloan-Kettering  Institute,  New  Yoric,  N.  Y. 

Austin,  Warren  R.,  M.D.,  Internal  Medicine,  Endocrinology.  Founder,  Director, 
Owner,  Montecito  Mescal  Center,  Santa  Barbara,  Calif. 

Baba,  Masako  Akimoto,  M.D.,  General,  Pediatric  Surgery.  Private  Practice, 
Surgery,  Menlo  Park,  CallL 

Bachrach,  Clifford  A.,  M.D.,  Clinical  Medicine.  Chief,  Research  Statistics 
Division,  Veterans  Administration  Hospital,  Washington,  D.  C. 

Baker,  Cecil  G.,  M.D.,  Psychoendocrinology.  Superintendent,  State  Hospital, 
Yankton,  S.  Dak. 

Barbleri,  Edward  A.,  M.D.,  Perltonitia,  Gall  Bladder  Dlaeases.  Inatructor, 
Surgery,  University  of  Pennsylvania,  School  of  Medicine,  Philadelphia,  Pa. 

Baroody,  N.  B.,  M.D.,  Internal  Medicine,  Cardlovaacular  Dlaeaaes.  Private 
Practice,  Florence,  S.  C. 
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Bartlett,  Clifford  L.,  M.D.,  Cancer.  Practicing  Physician,  Pasadena,  Calif. 

Bloom,  David  L,  M.D.,  Internal  Medicine.  Private  Practice,  Thompsonville, 
Conn. 

Borda,  Eduardo  C.,  M.D.,  Hematology.  Fellow,  Pediatric  Hematology,  Children’s 
Hospital  Society.  Los  Angeles,  CsllL 

Borousch,  Ema  L.,  M.D.,  Cardiology.  Assistant  Director,  Memorial  Heart  Labo¬ 
ratory,  Cincinnati,  Ohio. 

Botstein,  Charles,  M.D.,  Radiology.  Department  Head,  Radiotherapy,  Montefiore 
Hospital,  New  York,  N.  Y. 

Bracken,  John  S.,  M.D.,  Pathology.  Director  of  Laboratories,  Sarasota  County 
Memorial  Hospital,  Sarasota,  Fla. 

Bramson,  Morton  Ben-Ari,  M.D.,  Pediatrics,  Hematology.  Instructor,  Pediatrics, 
University  of  Miami,  Miami,  Fla. 

Brandcbaft,  Bernard,  M.D.,  Medicine,  Psychology.  Clinical  Instructor,  Psychiatry, 
U.CiLA.  School  of  Medicine,  Los  Angeles,  CallL 

Brothers,  Milton  J.,  M.D.,  Internal  Medicine,  Metabolic  Diseases.  Clinical 
Assistant,  Mt.  Sinai  Hospital,  New  York,  N.  Y. 

Burgoon,  Carroll  F.,  Jr,,  M.D.,  Dermatology.  Professor,  Temple  University 
Medical  School,  Philadelphia,  Pa. 

Burstein,  Henry  A.,  M.D.,  Obstetrics-Gynecology.  Private  Practice,  Toledo, 
Ohio. 

Caplovltz,  Harry,  M.D.,  Medicine.  Clinical  Associate  Professor,  Baylor  Uni¬ 
versity  College  of  Medicine,  Houston,  Texas. 

Castle,  Gerald  H.,  M.D.,  Surgery.  Private  Practice,  Cincinnati,  Ohio. 

Cellura,  A.  Raymond,  B.A.,  Psychology,  Education.  Teacher,  Valley  Stream, 
N.  Y. 

Claus,  George  Dr.Rer.Nat.,  Psychology.  Assistant  Curator,  Limnology,  Academy 
of  Natural  Sciences,  Philadelphia,  Pa. 

Coffelt,  Ralph  L.,  M.D.,  Medicine.  Consultant,  U.  S.  Veterans  Administration, 
Waco,  Texas. 

Cole,  Ralph  E.,  M.D.,  Rheumatic  Fever,  Cardiology.  Senior  Physician,  John  H. 
Lambert  Medical  Associates,  Lowell,  Mass. 

Costello,  Joseph  P.  Jr.,  M.D.,  Research,  Growth  &  Aging.  Medical  Director, 
St.  Louis  Chronic  Hospital,  St.  Louis,  Mo. 

Crockett,  Wayne  A.,  M.D.,  Low  Level  Radiation.  Clinical  Investigator,  Veterans 
Adml^stration,  Seattle,  Wash. 

Cross,  Thomas  Jefferson,  M.D.,  Aviation  Medicine.  Physician,  Surgeon,  Private 
Practice,  Fort  Worth,  Texas. 

Dean,  Carleton,  M.D.,  Services  to  Child  Amputees.  Director,  Michigan  Crippled 
Children  Commission,  Lansing,  Mich. 

De  Meutter,  Roger  C.,  M.D.,  Internal  Medicine,  Biochemistry.  Medical  Associate, 
Brookhaven  National  Laboratory,  Upton,  L  L,  N.  Y. 

Demshki,  Andrew  E.  Jr.,  M.D.,  Medicine.  Physician,  Surgeon,  Private  Practice, 
Pueblo,  Colo. 

Diaz,  Joseph  A.,  M.D.,  Pediatrics,  Cerebral  Palsy.  Instructor,  Tulane  University 
Medical  School,  New  Orleans,  La. 

Doregi,  Benjamin,  M.D.,  Rheumatoid  Arthritis,  Viral  Diseases.  Private  Practice, 
Cardiff,  Md. 

Dunst,  Maurice,  M.D.,  Internal  Medicine,  Cardiology.  Private  Practice,  Brooklyn, 
N.  Y. 

Dyrbye,  Martin  O.,  M.D.,  Internal  Medicine,  Biochemistry.  Resident  Physician, 
Copenhagen  County  Hospital,  Gentofte,  Denmark. 

Easley,  Eleanor  B.,  M.D.,  Psychosomatic,  Situational  Factors  in  Obstetrics- 
Gynecology.  Clinical  Assistant  Professor,  University  of  North  Carolins 
Medical  School,  Durham,  N.  C. 

Eckhardt,  James  W.,  M.D.,  Medicine.  Private  Practice,  Austin,  Texas. 

Farah,  Benjamin,  M.D.,  Medicine.  Staff  Member,  Deaconess  &  Grace  Hospitals, 
Cleveland,  Ohio. 

Ferris,  Deam  Hunter,  Ph.D.,  Veterinary  Science,  Zoology.  Associate  Profeasor, 
Pathology,  University  of  Illinois  College  of  Veterinary  Medicine,  Utbana, 
lU. 
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Fishbach,  Robart  R,  M.D.,  Pa ychosomatlc  Medicine.  Phyalcian,  Surgeon,  Private 
Practice,  Winlock,  Was^ 

Flock,  Eunice  V.,  Ph.D.,  Biochemical  Reaearch.  Profeaaor,  Mayo  Clinic,  Ro- 
cheater,  Minn. 

Foote,  Wendell  L.,  Toxicology,  Pharmacology.  Staff  Member,  Battelle  Memorial 
Inatltute,  Columbua,  Ohio. 

Franklin,  Adele,  Ed.D.,  Education.  Director,  All-Day  Neighborhood  Schoola, 
Board  of  Education,  New  York,  N.  Y. 

Freedman,  Albert  L.,  M.D.,  Hematology,  Internal  Medicine.  Private  Practice, 
Jericho,  N.  Y. 

Friedman,  Adolph,  M.D.,  Endocrinology,  Nuclear  Medicine.  Aaaoclate  In  Medi¬ 
cine,  George  Washington  University  Medical  School,  Washington,  D.C. 

Frisch,  Joseph,  M.D.,  Medicine.  Chief  of  Staff,  Martha's  Vineyard  Hospital, 
Vineyard  Haven,  Mass. 

Froehllch,  Harry  L,,  RA.,  Pharmacology,  Microbiology.  Junior  Pharmacologist, 
Philadelphia,  Pa. 

Fuerat,  Harold  T.,  M.D. ,  Epidemiology.  Chief,  Epidemiology  (k  Diagnosis 
Division.  Department  of  Health,  New  Yoric,  N.  Y. 

Goldberg,  Robert  F.,  M.D.,  Endocrinology,  Metabolism.  Instructor,  Ohio  State 
University,  Columbus,  Ohio. 

Goodwin,  Maurice  R.,  M.D.,  Otolaryngology.  Assistant  Surgeon,  Monteflore 
Hoapltal,  New  York,  N.  Y. 

Gordon,  Milton  Paul,  Ph.D.,  Plant  Viruses.  Assistant  Research  Biochemlat, 
University  of  California,  Berkeley,  Calif. 

Griebe,  Erwin,  PtuD.,  Ultrasonics-Electronics.  Consultant,  Industrial  Product 
Development,  Dover,  N.  J. 

Gustina,  Francis  J.,  M.D.,  Pediatrics.  Associate  Professor,  University  of 
Buffalo  School  of  Medicine  Buffalo,  N.  Y. 

Gutierrez,  Robert,  M.D.,  Urology.  Chief  Surgeon,  Urology  Department,  Columbus 
Hospital,  New  York,  N.  Y. 

Hamilton,  Gilbert  L.,  M.D.,  Cardiopulmonary  Diseases.  Resident,  Internal  Medi¬ 
cine,  Harlan  Memorial  Hospital,  Harlan,  Ky. 

Hanna,  Thomas  D.,  A.R,  Physiology.  Aviation  Physiologist,  Air  Crew  Equip¬ 
ment  Laboratory,  Naval  Base,  Philadelphia,  Pa. 

Harville,  William  E.,  M.D.,  Medicine.  Private  Practice,  Crossett,  Ark. 

Hartnett,  Thomas  J.,  M.D.,  Pathology,  Hematology.  Attending  Pathologist, 
Mary  Immaculate  Hospital,  Jamaica,  N.  Y. 

Hawkins,  Thomas  L.,  M,D.,  Surgery.  Private  Practice,  Helena,  Mont. 

Henley,  Walter  L.,  M.D.,  Pediatrics,  Virology.  Research  Fellow,  Mt.  Sinai 
Hospital,  New  York,  N.  Y. 

Holmes,  Dorothy  Behner,  M.D.,  Ophthalmology.  Private  Practice,  Washington, 
D.  C. 

Hurley,  Anson  G.,  M.D.,  General  Surgery.  Senior  Surgical  Staff,  Ball  Memorial 
Hoapltal,  Muncie,  Ind. 

Isabella,  Ralph  E.,  M.D.,  Medicine,  Surgery.  Clinical  Assistant,  Surgery,  St. 
Clare  Hospital,  Schenectady,  N.  Y. 

Jackson,  Ira  Joel,  M.D,,  Neurosurgery.  Assistant  Professor,  University  of  Texas 
Medicsl  School,  Galveston,  Texas. 

Jacobson,  Leonard  D.,  M.D.,  General  Surgery.  Senior  Staff  Surgeon,  Sacred 
Heart  General  Hospital,  Eugene,  Oreg. 

Jaksy,  Joseph,  M.D.,  Urology.  Instructor,  Urology,  New  York  University,  New 
York,  N.  Y. 

Jaskiewlcz,  C.  Francis,  M.D.,  Medicine,  Geology.  Orthopedic  Surgeon,  Pitts¬ 
burg,  Csllf. 

Jewell,  Charles  B.,  Blood  Banking,  Serology,  Microbiology.  Director  of  Labora- 
torlea,  Inter-County  Blood  Banks,  Inc.,  Oceanside,  N.  Y. 

Kahn,  Fredrick  H.,  M.D.,  Rheumatic  Dlseaaea,  Pulmonary  Phyalology.  Clinical 
Instructor,  U.CL.A.  Medical  Center,  Loa  Angeles,  CallL 

Klar,  Rudolf,  DlpLIng.Arch.  Engineering^  Consulting  Engineer,  Architect, 
Lippstadt,  West  Germany. 
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Klasons,  Velta,  M.D.,  Medlclna,  Private  Practice.  Naaaau,  N.  Y. 

Kroger,  Loula  E.,  M.D. ,  Medicine,  Dermatology.  Chief,  Dermatological  Servlcea, 
Fall  River  General  Hospital,  Fall  River,  Masa. 

Kronenberg,  Max,  Dr.Ing.,  Metal  Cutting,  Machine  Tool  Reaearch.  Consulting 
Engineer,  Cincinnati,  Ohio. 

Kurstln,  William,  M.D.,  Dlabetea  Mellltus.  Private  Practice,  Waahlngton,  D.  C. 

Lang,  Daniel  A.,  M.D. ,  Internal  Medldne,  Experimental  Hypertension.  Clinical 
Asalstant,  U.C.L.A.,  Loa  Angelea,  Calif. 

Lang,  Theodor  J.,  M.D.,  Radiology.  Director,  X-Ray  Department,  St.  Anthony 
Hospital,  Rockford,  UL 

Levine,  Milton  L,  M.D.,  Tuberculosis,  Respiratory  Diseases.  Associate  Pro¬ 
fessor,  Clinical  Pediatrics,  Cornell  University  Medical  College,  New  York, 
N.  Y. 

Llfton,  Jacob  C.,  D.D.S.,  Orthodontics,  Gross  Dento*Faclal  Deformatles.  Private 
Practice,  New  York,  N.  Y. 

Lillenfeld,  Ralph  M.,  M.D.,  Radiology.  Associate  Chief,  Diagnostic  X-Ray 
Department,  ^swell  Park  Memorial  Institute,  Buffalo,  N.  Y. 

Loeb,  Martin  J.,  M.D.,  Surgery,  Urology.  Consultant  Urologist,  Bronx  Hospital, 
Bronx,  N.  Y. 

Longstreth,  H.  Paul,  M.D.,  Medicine.  Assistant  Dean,  University  of  Buffalo 
School  of  Medicine,  Buffalo,  N.  Y. 

Loree,  David  R.,  M.D.,  Pediatrics.  Private  Practice,  Vancouver,  Wash. 

Lunger,  Maurice,  M.D.,  Cardiopulmonary  Physiology.  Chief  Resident,  Medicine, 
Malmonldes  Hospital,  Brooklyn,  N.  Y. 

McBride,  Raymond  A,,  M.D.,  Pathology.  Research  Training  Fellow,  Peter  Bent 
Brigham  Hospital,  Boston,  Mass. 

McDougal,  David  B.,  Jr.,  M.D.,  Neurochemistry.  Assistant  Professor,  Washington 
University  School  of  Medicine,  St.  Louis,  Mo. 

McMillan,  R.  M.,  M.D. ,  Internal  Medicine.  Private  Practice,  Southern  Pines, 
N.  C 

Mackie,  Thomas  James,  M.D.,  E.N.T.,  Bronchoesophogology.  Associate  Attend¬ 
ing,  St.  Luke’s  Hospital,  New  York,  N.  Y. 

Madonia,  Angelo  J.,  M.D.,  Child,  Adult  Psychoanalysis.  Assistant  Profesaor, 
University  of  Rochester  Medical  School,  Rochester,  N.  Y. 

Marchette,  Nyven  J. ,  M.A.,  Medical  Bacteriology.  Reaearch  Bacteriologist, 
University  of  Utah  Research  Project,  Army  Chemical  Corps,  Dugway,  Utah. 

Markarian,  Michael,  M.D.,  Endocrinology.  Physician,  Private  Practice,  Hall- 
stead,  Pa. 

Markind,  Simon,  M.D. ,  Geriatrica.  Private  Practice,  Levlttown,  Pa. 

Martin,  Edward,  M.D.,  Internal  Medicine,  Hematology.  Senior  Attending  Phy¬ 
sician,  New  Britain  General  Hospital,  New  Britain,  Conn. 
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Project  Supervisor,  Nuclear  Equipment  Division,  Ford  Instrument  Company, 
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Turner,  Jack  L.,  H.D.,  Obstetrics-Gynecology.  Clinical  Instructor,  University  of 
Texas,  Southwestern  Medical  School,  Dallas,  Texas. 
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Ohio. 
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Private  Practice,  Philadelphia,  Pa. 

Spivey,  Myrl,  M.D.,  Internal  Medicine,  Hematology.  Physician,  Private  Practice, 
West  Palm  Beach,  Fla. 

Stenhouse,  Henry  Merritt,  Jr.,  M.D.,  Radiology.  Chief,  Radiology,  St.  Joseph’s 
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Tapley,  Norah  duVemet,  M.D.,  Radiotherapy.  Director,  Radiotherapy  Department, 
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Allard,  Charles,  M.D.,  Surgery,  Physiology.  Surgeon,  Private  Practice,  Avondale 
Estates,  Ga. 
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Bartone,  Noel  F.,  M.D.,  Radiology.  Director.  Radiology  Department,  Methodist 
Hospital  of  Brooklyn,  Brooklyn,  N.  Y. 

Barza,  S.  A.,  Ph.G.,  Pharmacology,  Medicine.  Pharmaceutical  Executive,  Neo 
Drug  Company,  Montreal,  Quebec,  Canada. 

Bauer,  Frances,  Ph.D.,  Applied  Mathematics,  Computers.  Senior  Mathematician, 
Reeves  Instrument  Corporation,  New  York,  N.  Y. 

Bauer,  Louis,  Ph.D.,  Computers,  Acoustics.  Director,  Project  Cyclone,  Reeves 
Instrument  Corporation,  New  York,  N.  Y. 

Beall,  Neil  P.,  M.D.,  Cancer.  Physician,  Private  Practice,  Branford,  Conn. 

Bean,  Carl  B.,  M.D.,  Radiology.  Director,  Radiology  Department,  Mercy  Hospital, 
Altoona,  Pa. 

Benedict,  Patricia  H.,  M.D.,  Internal  Medicine,  Endocrinology.  Instructor, 
Harvard  Medical  School,  Boston,  Mass. 

Benz,  Charles  C.,  M.D.,  Radiology.  Radiologist, -Private  Practice,  Los  Angeles, 
Calif. 

Berger,  David,  M.D.,  Radiology.  Radiologist,  Royal  Edward  Laurentian  Hos¬ 
pital,  Montreal,  Quebec,  Canada. 

Blackwood,  Russell  T.,  HI,  Ph.D.,  Anthropology,  Religion.  Assistant  Professor, 
Philosophy  &  Religion,  Hamilton  College,  Clinton,  N.  Y. 

Blasi,  Clifford  B.,  M.D.,  Medicine,  Surgery.  Director,  Emergency  Service,  Medi¬ 
cal  Center,  Jersey  City,  N.  J. 

Boles,  James  H.,  M.D.,  Medicine,  Opthalmology.  Attending  Staff,  Holston  Valley 
Community  Hospital,  Kingsport,  Tenn. 

Bonime,  Ellis,  M.D.,  Medicine,  Surgery.  Physician,  Private  Practice,  New  York, 
N.  Y. 

Botticelli,  Charles  Robert,  PtuD.,  Endocrinology,  Physiology  of  Reproduction. 
Research  Fellow,  Harvard  University,  Cambridge,  Mass. 
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Bouroff,  Peter,  Ph.D.,  Chemistry,  Engineering.  Division  Manager,  E.  F.  Drew 
&  Company,  Boonton,  N.  J, 

Bradfield,  Robert  B.,  Ph.D.,  Biochemistry,  Nutrition.  Nutrition  Advisor,  U.  S. 
Operations  Mission  to  Peru,  Lima,  Peru. 

Brady,  Joan  V.,  B.S.,  Pediatrics,  Rehabilitation.  Private  Practice,  Tappan,  N.  Y. 

Bravo,  Carlos  Humberto,  M.D.,  Obstetrics-Gynecology.  Gynecologist-Obstetri¬ 
cian,  Robeson  County  Memorial  Hospital,  Lumberton,  N.  C. 

Bromberg,  Eleazer,  Ph.D.,  Mathematics.  Associate  Professor,  New  York  Uni¬ 
versity,  New  York,  N.  Y. 

Bronner,  Alfred,  M.D.,  Psychiatry,  Psychoanalysis.  Director,  Neuropsychiatry, 
St.  Mary’s  Hospital,  Passaic,  N.  J. 

Brown,  George  Davenport,  M.D.,  Pediatrics.  Physician,  Private  Practice, 
Berkeley,  Calif, 

Carrington,  Charles  B.,  A.B.,  Physiology,  Experimental  Pathology.  Third-Year 
Student,  Cornell  University  Medical  College,  New  York,  N.  Y. 

Carter,  Louian  Clarkson,  M.D.,  Internal  Medicine.  Private  Practice,  Port  Arthur, 
Texas. 

Castelli,  Joseph  Paul,  B.A.,  Medical  Sciences.  Professional  Service  Repre¬ 
sentative,  Wamer-Chilcott  Laboratories,  Morris  Plains,  N.  J. 

Chadwick,  Ward  L.,  M.D.,  Infectious  Diseases,  Pediatrics.  Pediatrician,  Private 
Practice,  Denver,  Colo. 

Chambers,  Rawley  E.,  M,D.,  Psychiatry,  Neurology.  Assistant  Director,  Program 
Development,  Mental  Health  &  Hospitals  Department,  Board  for  Texas  State 
Hospitals,  Austin,  Texas. 

Chernin,  Maurice  G.,  M.S.,  Antennas.  Head,  Scanning  Section,  Microwave 
Laboratory,  Hughes  Aircraft  Company,  Los  Angeles,  Calif. 

Cherot,  Frances  J.,  M.D.,  Pediatrics.  Physician,  Private  Practice,  Flushing, 
N.  Y. 

Chrisman,  Irving,  M.D.,  Obstetrics-Gynecology.  Associate  Attending,  St.  Joseph’s 
Hospital,  Paterson,  N.  J. 

Ciaccio,  Edward  1.,  Ph.D.,  Cancer  Metabolism.  Research  Associate,  Merck 
Institute  for  Therapeutic  Research,  Rahway,  N.  J. 

Cieciura,  Steven,  J.,  Ph.D.,  Medical  Science.  Research  Associate,  The  Upjohn 
Company,  Kalamazoo,  Mich. 

Clark,  George  L.,  Ph.D.,  X-Ray,  Instrumental  Chemical  Techniques.  Research 
Professor,  Analytical  Chemistry,  University  of  Illinois,  Urbana,  Ill. 

Coggins,  Wilmer  J.,  M.D.,  Medicine.  Physician,  Private  Practice,  Madison,  Fla. 

Cohn,  George  Louis,  M.D.,  Endocrinology,  Metabolism.  Instructor,  Yale  Univer¬ 
sity,  School  of  Medicine,  New  Haven,  Conn. 

Coleman,  Arthur  D.,  Medicine.  Student,  Harvard  University,  School  of  Medicine, 
Boston,  Mass. 

Collins,  John  Joseph,  M.D.,  Radiology.  Radiologist,  The  John  D.  Archbold 
Memorial  Hospital,  Thomasville,  Ga. 

Cott,  A.  Allan,  M.D.,  Psychiatry.  Psychiatrist,  Private  Practice,  New  York,  N.  Y. 

Courtney,  James  Milton,  D.D.S.,  Prosthetic  Dentistry.  Dentist,  Private  Practice, 
Cleveland,  Ohio. 

Cowan,  Eleanor  E.,  M.D.,  Internal  Medicine.  Physician,  Private  Practice, 
Boston,  Mass. 

De Armas,  C.  Robert,  M.D.,  Research  Radiology.  Radiologist,  Private  Practice, 
Daytona  Beach,  Fla. 

De  Salcedo,  Ignacio,  Ph.D. ,  Endocrinology.  Assistant  Physician,  Oporto  Medi¬ 
cal  School,  Porto,  Portugal. 

Devine,  Daniel  M.,  M.S.,  Biology,  Pharmacology.  Medical  Student,  Boston,  Mass. 

Dillon,  Raymond  Arthur,  M.D.,  Radiology.  Consultant,  Winchester,  Mass. 

Dobson,  Leslie  M.,  M.D. ,  Radiology.  Chief  Radiologist,  Milford  Memorial  Hos¬ 
pital,  Milford,  Del. 

Ducey,  Edward  F.,  M.D.,  Pathology.  Pathologist,  Foster  Hospital,  Ventura, 
Calif. 

Duffy,  Frederick  C.,  M.D.,  Cardiovascular  Disease.  Assistant  Professor,  Uni¬ 
versity  of  Pittsburgh,  School  of  Medicine,  Pittsburgh,  Pa. 
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Dunn,  Mary  Catherine,  Ph.D,,  Parasitology.  Research  Associate,  Columbia 
University,  School  of  Public  Health,  New  York,  N.  Y. 

Edlich,  Theodore  J.,  Jr.,  M.D.,  Internal  Medicine.  Assistant  Attending.  St. 
Clare's  Hospital,  New  York,  N.  Y. 

Edwards,  Walter  R.,  M.D.,  Arthritis  &  Allied  Disorders,  Physician,  Private 
Practice,  Trenton,  N.  J. 

Egan,  Richard  Wood,  M.D.,  Cardiovascular  Surgery.  Assistant  Professor,  Uni* 
versity  of  Buffalo,  School  of  Medicine,  Buffalo,  N.  Y. 

Eiben,  Robert  Michael,  M.D.,  Pediatrics.  Pediatrician,  Cleveland  Metropolitan 
General  Hospital,  Cleveland,  Ohio. 

Elston,  Anny,  M.D.,  Pediatrics.  Attending  Pediatrician,  New  York  Infirmary, 
New  York,  N.  Y. 

Falk,  Mortimer  S.,  M.D.,  Dermatology,  Syphilology.  Consultant,  U.  S.  Veteran’s 
Hospital,  Reno,  Nev, 

Fischer,  Harry  W.,  M.D.,  Radiology.  Associate  Professor,  State  University  of 
Iowa,  College  of  Medicine,  Iowa  City,  Iowa. 

Fitzhugh,  Francis  W.,  Jr.,  M.D.,  Kidney  Diseases,  Fluid,  Electrolyte  Balance. 
Associate,  Emory  University,  School  of  Medicine,  Emory  University,  Ga. 

Flanagan,  R.  M.,  M.D.,  Ophthalmology,  Clinical  Instructor,  University  of  Oregon, 
School  of  Medicine,  Eugene,  Oreg. 

Flaumenhaft,  Eugene,  Ph.D.,  Cytology.  Assistant  Professor,  Hiram  College, 
Hiram,  Ohio. 

Flory,  Paul  J,,  Ph.D.,  High  Polymers.  Executive  Director,  Research,  Mellon 
Institute,  Pittsburgh,  Pa. 

Fox,  Ruth,  M.D.,  Alcoholism.  Psychoanalyst,  Private  Practice,  New  York,  N.  Y. 

Fox,  Stephan,  M.D.,  Orthopedic  Surgery.  Physician,  Private  Practice,  Ottumwa, 
Iowa. 

Fox,  Theodore  T.,  M.D.,  Cardiology.  Attending  Medicine,  Hospital  for  Joint 
Diseases,  New  York,  N,  Y. 

Foye,  Clarence  Augustus,  M.S.,  Biology.  Research  Assistant,  New  York  Uni* 
versity.  New  York,  N.  Y. 

Gain,  Douglas  D.,  M.D.,  Radiology.  Director,  Cancer  Clinic,  Memorial  Hospital, 
Phoenix,  Arlz. 

Galluzzo,  Neil  B.,  B.S.,  Engineering,  Chemistry.  Technical  Director,  Monsanto* 
Boussois,  S.A.,  Paris,  France. 

Gariand,  L.  Henry,  M.D.,  Radiology.  Clinical  Professor,  Stanford  University, 
Stanford,  Calif. 

Gershon*Cohen,  Jacob,  M.D.,  Radiology,  Research  Oncology.  Director,  Radiology 
Department,  Albert  Einstein  Medical  Center,  Philadelphia,  Pa. 

Giese,  Hans*Gerd,  D.Sc.,  Metabolism,  Pharmacology.  Vice*President,  Scientific 
Director,  Hoechst  Pharmaceuticals  of  Canada  Ltd.,  Montreal,  Quebec,  Canada. 

Glaser,  Eric  M.,  M.D.,  Human  Physiology.  Reader,  University  of  London, 
London,  England. 

Gluck,  Roland,  M.D.,  Internal  Medicine.  Physician,  Private  Practice,  Brooklyn, 
N.  Y. 

Golan,  M.  E^,  M.D.,  X*Ray.  Radiologist,  Private  Practice,  New  York,  N.  Y. 

Gold,  Arnold  P.,  M.D.,  Pediatric  Neurology.  Fellow,  The  Neurological  Institute, 
New  York,  N.  Y. 

Gold,  Edwin  Martin,  M.D.,  Obstetrics*Gynecology,  Perinatal  Mortality  Control. 
Clinical  Assistant  Professor,  State  University  of  New  York,  College  of 
Medicine,  Brooklyn,  N.  Y. 

Goldberg,  Morton  Falk,  A.B.,  Biochemistry,  Biology.  Medical  Student,  Harvard 
University,  School  of  Medicine,  Boston,  Mass. 

Goldsmith,  Ralph  S.,  M.D.,  Metabolism,  Endocrinology.  Staff  Member,  Walter 
Reed  Army  Institute  of  Research,  Washington,  D.  C. 

Gonzalez,  Luis  Felipe,  M.D.,  Cardiology.  Research  Fellow,  University  of 
Maryland,  University  Hospital,  Baltimore,  Md. 

Goodman,  D.,  Ph.D.,  Psychiatry,  Psychology.  Psychiatrist,  Private  Practice, 
Santa  Monica,  Calif. 
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Gorvoy,  J.  D.,  M.O.,  Pediatrics.  Assistant  Pediatrician,  New  York  University* 
Bellevue  Medical  Center,  New  York,  N.  Y. 

Gratiot,  John  H.,  M.D.,  Surgery.  Surgeon,  Monterey  Hospital,  Monterey,  Calif. 

Greenblatt,  Eugene  N.,  Ph.D.,  Pharmacology.  Research  Scientist,  American 
Cyanamid  Company,  Pearl  River,  N.  Y. 

Greene,  Leon  C.,  Ph.D.,  Pharmacology,  Physiology.  Senior  Pharmacolog'ist, 
Smith,  Kline  &  French  Laboratories,  Philadelphia,  Pa. 

Greenebaum,  J.  Victor,  M.D.,  Pediatrics  (Preventive  Aspect).  Associate  Profes¬ 
sor,  University  of  Cincinnati  School  of  Medicine,  Cincinnati,  Ohio. 

Greslin,  Joseph  G.,  Ph.D.,  Endocrinology.  Section  Head,  Endocrinology  De¬ 
partment,  Wm.  S.  Merrell  Company,  Cincinnati,  Ohio. 

Griffith,  Harold  R.,  M.D.,  Radiology,  Biology.  Staff  Member,  Fort  Wayne  Medical 
Laboratory,  Fort  Wayne,  Ind. 

Gutekunst,  Richard  Ralph,  Ph.D.,  Bacteriology,  Virology.  Lieutenant,  U.  S. 
Naval  Medical  Research  Unit  #4,  Great  Lakes,  Ill. 

Guttmann,  Ruth  Julia,  M.D.,  Radiology.  Associate  Professor,  Columbia  Univer¬ 
sity,  New  York,  N.  Y. 

Haff,  Alexander  O.,  M.D.,  Radiology.  Radiologist,  Children’s  Hospital,  Honolulu, 
HawaiL 

Haggard,  Mary  Ellen,  M.D.,  Pediatrics,  Hematology.  Assistant  Professor,  Uni¬ 
versity  of  Texas,  Medical  Branch,  Galveston,  Texas. 

Halley,  Edmund  Paul,  M.D.,  Radiology,  Radioisotopes.  Radiologist,  St.  Joseph's 
Hospital,  Stockton,  Calif. 

Hallock,  Margaret  E.,  M.D.,  Medicine.  Physician,  Private  Practice,  Lewistown, 
Pa. 

Hamilton,  Ronald  Lome,  M.D.,  Cardiovascular  Disease.  Cardiologist,  Private 
Practice,  Binghamton,  N.  Y. 

Hartman,  Lloyd  Bernhardt,  B.S.,  Industrial  Psychology,  Engineering.  Industrial 
Engineer,  Interstate  Engineering  Company,  Anaheim,  Calif. 

Harvey,  Paul  Atwood,  Ph.D.,  Microbiology,  Physiology  &  Entomology.  Private 
Research,  San  Francisco,  Calif. 

Harvey,  Richard  Bennet,  M.D.,  Radiology.  Clinical  Instructor,  Yale  University, 
School  of  Medicine,  New  Haven,  Conn. 

Hayter,  Francis  W.,  M.D.,  Diagnostic  Radiology.  Radioloerist,  Deer  Lodg^ 
Hospital,  Winnipeg^  Manitoba,  Canada. 

Hendren,  Scott,  M.D.,  Metabolism.  Assistant  Professor,  University  of  Oklahoma 
School  of  Medicine,  Oklahoma  City,  Okla. 

Henshaw,  George  Russell,  M.D.,  Serum  Test  on  Drug^.  Senior  Attending,  Mont¬ 
clair  Community  Hospital,  Montclair,  N.  J. 

Herstein,  Karl  M.,  B.S.,  Chemistry.  President,  Herstein  Laboratories,  New  York, 
N.  Y. 

Hinterbuchner,  Ladislav  Paul,  M.D.,  Neurology.  Instructor,  State  University  of 
New  York,  Brooklyn,  N.  Y. 

Hopp,  Eugene  S.,  M.D.,  Biology  &  Chemistry.  Assistant  Clinical  Professor, 
Otorhinolaryngology,  University  of  California  School  of  Medicine,  San  Fran¬ 
cisco,  Calif. 

Howard,  Nelson  Jacob,  M.D.,  Surgery,  Hormones.  Clinical  Associate  Professor, 
Stanford  University  School  of  Medicine,  San  Francisco,  Calif. 

Hudes,  Harry,  D.C.,  X-Ray.  Dean,  Columbia  Institute  of  Chiropractic,  New 
York,  N.  Y. 

Huempfner,  Herman  R.,  Microbiology.  Bacteriology  Technician,  Cornell  Uni¬ 
versity  Medical  College,  New  York,  N.  Y. 

Izenstein,  Louis  A.,  M.D.,  Internal  Medicine,  Endocrinology.  Assistant  Visiting 
Physician,  Springfield  Hospital,  Springfield,  Mass. 

Jacoby,  Myron  David,  D.Sc.,  Psychosomatic  Medicine.  Medical  Director,  North 
American  Life  &  Accident  Insurance  Company,  Mt.  Vernon,  N.  Y. 

Jett,  Page  C.,  M.D.,  Parkinson's  Disease,  Nephrosis.  Physician,  Private 
Practice,  Prince  Frederick,  Md. 

Johns,  Thomas  Richards,  M.D.,  Neurology.  Associate  Professor,  University  of 
Virginia  School  of  Medicine,  Charlottesville,  Va. 
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I 

Johnson,  Roy  W.,  M.D.,  Anacology.  Radiologist,  Los  Angeles  Tumor  Institute, 
I  Los  Angeles,  Calif. 

'  Johnstone,  Robert  E.,  M.O,,  Obstetrics-Gynecology.  Assistant  Professor,  Uni¬ 
versity  of  Cincinnati,  Cincinnati,  Ohio. 

Jonsson,  Torsten,  Fil.  mag.  Electron  Physics.  Lecturer,  College  of  Technology, 

I  Stockholm,  Sweden. 

I  Jorgens,  Joseph,  M.D.,  Physiology,  Radiology.  Chief,  Radiology  Service, 

I  Veterans  Administration  Hospital,  Minneapolis,  Minn. 

Kant,  Emanuel  R.,  M.D.,  Obstetrics-Gynecology.  Chief  Attending  Staff,  Perth 
Amboy  General  Hospital,  Perth  Amboy,  N.  J. 

Kanter,  Stanley  Samuel,  M.D.,  Psychiatry.  Assistant,  Harvard  University, 
Cambridge,  Mass. 

Karen,  Abraham,  M.S.,  Mathematics,  Physics.  Senior  Physicist,  Reeves  Instru¬ 
ment  Corporation,  New  York,  N.  Y, 

Katzman,  Robert,  M.D.,  Biology,  Neurochemistry.  Associate,  Albert  Einstein 
College  of  Medicine,  New  York,  N.  Y. 

Kibby,  Sydney  Vernon,  M.D.,  Hansen’s  Disease.  Medical  Director,  Kalaupapa 
Settlement,  Molokai,  Hawaii. 

Kinsey,  Roy  E.,  M.D.,  Internal  Medicine.  Physician,  Private  Practice,  Peeks- 
kill,  N.  Y. 

Klein,  Armstead  M.,  M.S.,  Industrial  Psychology.  Consultant,  Hastings-On- 
Hudson,  N.  Y. 

Knick,  Bernard,  M.D.,  Diabetes,  Endocrinology.  Instructor,  Mainz  Medical  Uni¬ 
versity  Clinics,  Mainz,  Germany. 

Krause,  William  W.,  M.D.,  Psychiatry,  Psychoanalysis.  Psychiatrist,  Private 
Practice,  Washington,  D.  C. 

Kronenthal,  Richard  L.,  Ph.D.,  Organic,  Protein  Chemistry.  Senior  Research 
Scientist,  Ethicon  Inc.,  Somerville,  N.  J. 

Landes,  L.  S.,  M.D.,  Radiology.  Consultant,  York,  Pa. 

Lanes,  Samuel,  M.D.,  Psychology.  Psychoanalyst,  Private  Practice,  New  York, 
N.  Y. 

Lange,  John  B.,  M.D.,  Obstetrics.  Obstetrician-Gynecologist,  2500th  U.S.A.F. 
Hospital,  Mitchel  Air  Force  Base,  N.  Y. 

Lantos,  Raymond  J.,  M.D.,  Internal  Medicine.  Physician,  Private  Practice, 
Johnstown,  Pa. 

Lape,  Richard  H.,  Ed.M.,  Biology.  Head,  Science  Department,  Amherst  Central 
High  School,  Snyder,  N.  Y. 

Lentino,  Walter,  M.D.,  Medicine  (Radiology).  Director,  Radiology,  E.  A.  Horton 
Hospital,  Middletown,  N.  Y. 

Leonard,  Frederick,  Ph.D.,  Medicinal  Chemistry.  Chief,  Organic  Chemistry 
Department,  Geigy  Chemical  Corporation,  Yonkers,  N.  Y. 

Levene,  George,  M.D.,  Radiology.  Professor,  Boston  University  School  of 
Medicine,  Boston,  Mass. 

Levin,  Eugene  B.,  M.D.,  Cardiology.  Staff  Member,  Cedars  of  Lebanon  Hospital, 
Los  Angeles,  Calif. 

Light,  Wolfe,  M.D.,  Radiology.  Assistant  Chief  Radiologist,  Queen  Mary  Veter¬ 
ans  Hospital,  Montreal,  Quebec,  Canada. 

Loehr,  William  McWhorter,  M.D.,  Radiology.  Associate  Professor,  Indiana 
University  School  of  Medicine,  Indianapolis,  Ind. 

Loomis,  Frederick  J.,  M.D.,  Psychiatry.  Psychoanalysis.  Psychiatrist,  Private 
Practice,  New  York,  N.  Y. 

Lopez,  Joaquin  F.,  M.D.,  Cancer,  Immunology,  Virology.  Staff  Pathologist, 
Veterans  Administration  Center,  Wood,  Wis. 

Lough,  Samuel  Allan,  Ph.D.,  Radiology.  Director,  Health  &  Safety  Laboratory, 
U.  S.  Atomic  Energy  Commission,  New  York,  N.  Y. 

Luikart,  C.  Bryan,  Jr.,  M.D.,  Cardiology.  Clinical  Instructor,  Louisiana  State 
University  School  of  Medicine,  Baton  Rouge,  La. 

Lundquist,  Dell  Theodore,  M.D.,  Anesthesiology.  Physician,  Private  Practice, 
Palo  Alto,  Calif. 
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McFarland,  J.  Wayne,  M.D.,  Physical  Medicine,  Rehabilitation.  Head,  Physical 
Medicine  Department,  Battle  Creek  Sanitarium  &  Hospital,  Battle  Creek, 
Mich. 

McIntyre,  William  B.,  M.D.,  Gastroenterology.  Physician,  Private  Practice, 
Detroit,  Mich. 

McLeod,  John  P.  U.,  M.D.,  Hormones.  Research  Director,  Bio*Factor  Labora¬ 
tories,  Marshville,  N.  C. 

Maas,  Paul,  M.D.,  Haematology.  Physician,  Private  Practice,  Pompano  Beach, 
Fla. 

Malone,  Earl  L.,  M.D.,  Surgery.  Physician,  Private  Practice,  Roswell,  N.  Mex. 

Manner,  Harold  Wallace,  Ph.D,,  Biology.  Associate  Professor,  Utica  College  of 
Syracuse  University,  Utica,  N.  Y. 

Marcus,  Philip  I.,  Ph.D.,  Mammalian  Cell  Culture,  Animal  Virology.  Instructor, 
Biophysics  Department,  University  of  Colorado  Medical  Center,  Denver, 
Colo. 

Marshall,  Fred  S.,  M.D.,  Orthopedic  Surgery.  Orthopedic  Surgeon,  Private  Prac¬ 
tice,  Appleton,  Wis. 

Martin,  James  L.,  M.D.,  Radiology.  Radiologist,  Private  Practice,  Philadelphia, 
Pa. 

Masterson,  John  E.,  M.D.,  Gastrointestinal  Physiology.  Surgical  Resident,  J. 
Hillis  Miller  Health  Center,  Gainesville,  Fla. 

Mauser,  Carl  Louis,  M.D.,  Allergy,  Internal  Medicine.  Physician,  Private  Prac¬ 
tice,  Oakland,  Calif. 

Mechanic,  Gerald,  Ph.D,,  Organic,  Biochemistry.  Senior  Research  Biochemist, 
Manhattan  State  Hospital,  New  York,  N.  Y. 

Medway,  William,  D.V.M.,  Clinical  Medicine  (Fluids,  Electrolytes).  Associate, 
University  of  Pennsylvania  School  of  Veterinary  Medicine,  Philadelphia,  Pa. 

Mendelson,  Emanuel,  M.D,,  Radiology.  Director,  Radiology  Department,  Cumber¬ 
land  Hospital,  Brooklyn,  N.  Y. 

Merritt,  Robert  E.,  M.D.,  Enzymology.  Medical  Director,  Enzyme  Products  Inc., 
Redwood  City,  Calif. 

Miller,  Walter  John,  S.J.,  Ph.D.,  Astronomy.  Director,  Fordham  University 
Astronomical  Laboratory,  Bronx,  N.  Y. 

Monnier,  Marcel,  M.D.,  Neurophysiology.  Head,  Physiological  Institute  of  Basal, 
Basel,  Switzerland. 

Moore,  Charles  Burney,  M.D.,  Cardiology.  Staff  Member,  Ochsner  Clinic,  New 
Orleans,  La. 

Mori,  Akitane,  M.D.,  Neurochemistry.  Chief,  Neurochemistry  Laboratory,  Okayama 
University,  School  of  Medicine,  Okayama,  Japan. 

Morris,  Clifton  Tate,  M.D.,  Pediatric  Nutrition.  President,  East  Baton  Rouge 
Medical  Society,  Baton  Rouge,  La. 

Morse,  Alex  E.,  M.D.,  Ear,  Nose,  Throat,  Hypnosis.  Physician,  The  Hollywood 
Clinic,  West  Hollywood,  Fla. 

Mountain,  Clifton  Fletcher,  M.D.,  Medicine.  Senior  Resident  Surgeon,  University 
of  Chicago  Clinics,  Chicago,  Ill. 

Mulieri,  Louis  A.,  B.E.E^,  Electrophysiology.  Research  Electronic  Engineer, 
Brooklyn,  N.  Y. 

Muller,  Jonas  N.,  M.D,,  Social  Medicine,  Epidemiology.  Professor,  New  York 
Medical  College,  New  York,  N.  Y. 

Naterman,  Hyman  Louis,  M.D.,  Allergy.  Visiting  Physician,  Beth  Israel  Hos¬ 
pital,  Boston,  Mass. 

Nauman,  James  D.,  M.D.,  Radiology,  Geology.  Resident,  Meadowbrook  Hospital, 
Hempstead,  N.  Y. 

Nestmann,  Ralph  H.,  M.D.,  Internal  Medicine,  Emotional  Illness.  Physician, 
Private  Practice,  Charleston,  W.  Va. 

Neuda,  Paul  M.,  M.D.,  Thromboses,  Cancer.  Chairman,  The  Foundation  for 
Basic  Medical  Research,  New  York,  N.  Y. 

Norman,  Alex,  M.D,,  Radiology.  Clinical  Assistant  Radiologist,  New  York 
University  Medical  Center,  New  York,  N.  Y. 
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Ovryn,  Robert  Ph.D.,  Psychology.  Assistant  Professor,  Hofstra  College, 
Hempstead,  N.  Y. 

Palm,  Rose,  Ph.D.,  Clinical  Psychology.  Lecturer,  National  Psychological 
Association  for  Psychoanalysis,  New  York,  N.  Y. 

Paltin,  Gertrude  S.,  B.A.,  Biochemistry.  Part-Time  Student,  Free-Lance  Library 
Research,  Gardena,  Calif. 

Papaconstantinou,  John,  Ph.D.,  Biochemistry,  Embryology.  Post-Doctoral  Re¬ 
search  Fellow,  American  Cancer  Society,  Carnegie  Institute  of  Washington, 
Baltimore,  Md. 

Parker,  William  S.,  M.D.,  Pediatrics.  Physician,  Private  Practice,  Baltimore, 
Md. 

Parsons,  William  H.,  M.Sc.,  Steroids,  Spectroscopy.  Staff  Member,  Physics  De¬ 
partment,  Philadelphia  College  of  Pharmacy  &  Science,  Philadelphia,  Pa. 

Peirce,  Carleton  Barnhart,  M.D.,  Radiology.  Professor,  McGill  University, 
Montreal,  Canada. 

Perkin,  Frank  Scott,  M.D.,  Metabolic  Disease,  Diabetis.  Associate  Professor, 
Wayne  State  University,  Detroit,  Mich. 

Perrotta,  Carmie  Ann,  Ph.D.,  Placentation,  Endocrinology.  Instructor,  Yale 
University  School  of  Medicine,  New  Haven,  Conn. 

Pola,  William  E.,  M.D.,  Internal  Medicine.  Physician,  Private  Practice,  New 
Britain,  Conn. 

Pollack,  Herbert,  M.D.,  Radiology.  Radiologist,  Central  Community  Hospital, 
Chicago,  Ill. 

Poutsiaka,  John  William,  Ph.D.,  Physiology.  Section  Head,  Pharmacology 
Division,  Squibb  Institute  for  Medical  Research,  New  Brunswick,  N.  J. 

Przesmycki,  Feliks,  M.D.,  Virology.  Director,  State  Institute  of  Hygiene,  War¬ 
saw,  Poland. 

Rabinowitz,  Joseph  L.,  Ph.D.,  Biochemistry,  Biology.  Director,  Research  & 
Development,  Veterans  Administration  Hospital,  Philadelphia,  Pa. 

Rea,  Robert  P.,  M.D.,  Otolaryngology.  Instructor,  College  of  Medical  Evangelists, 
Los  Angeles,  Calif. 

Riemenschneider,  Paul  Arthur,  M.D.,  Radiology.  Professor,  State  University  of 
New  York,  Upstate  Medical  Center,  Syracuse,  N.  Y. 

Rifkind,  Richard  A.,  M.D.,  Virology,  Microanatomy.  Medical  Officer,  U.  S.  Air 
Force,  4082  U.S.A.F.  Hospital,  New  York,  N.  Y. 

Rizk,  Wade  S.,  M.D.,  Radiology.  Chief  Radiologist,  St.  Luke’s  Hospital,  Jack¬ 
sonville,  Fla. 

Robbins,  Laurence  L.,  M.D.,  Radiology.  Radiologist -in-Chief,  Massachusetts 
General  Hospital,  Boston,  Mass. 

Roberts,  John  Barrett,  M.D.,  Circulation.  Principal  Investigator,  Naval  Medical 
Research  Institute,  National  Naval  Medical  Center,  Bethesda,  Md. 

Rose,  Raymond  G.,  M.D.,  Radioisotopes,  Endocrinology.  Associate  Professor, 
University  of  Texas  Post-Graduate  School  of  Medicine,  Houston,  Texas. 

Roseman,  Joanna  B.,  M.A.,  Physiology,  Public  Health.  Instructor,  Hunter 
College,  New  York,  N.  Y. 

Rosen,  Aaron  A.,  Ph.D.,  Organic  Chemistry.  Chemist,  Sanitary  Engineering 
Center,  U.  S.  Public  Health  Service,  Cincinnati,  Ohio. 

Rossano,  Paul  G.,  M.Sc.,  Virology,  Immunology.  Research  Assistant,  Louisiana 
State  University  School  of  Medicine,  New  Orleans,  La. 

Roth,  Robert  Earl,  M.D.,  Radiology.  Associate  Professor,  University  of  Alabama, 
Birmingham,  Ala. 

Rothstein,  Edward  L.,  Ph.D.,  Cancer.  Research  Associate,  Wistar  Institute  of 
Anatomy  &  Biology,  Philadelphia,  Pa. 

Buffalo,  Richard  P.,  M.D.,  Pathology.  Resident,  State  University  of  New  York, 
King’s  County  Hospital,  Brooklyn,  N.  Y. 

Sabshin,  Melvin,  M.D.,  Psychiatry.  Associate  Director,  Institute  for  Psycho¬ 
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